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VIEWS, NEWS AND INTERVIEWS 

It was at a recent gathering of an 
electrical association, in a small city 
at which a week’s exhibit of various 
electrical goods was made, that 2 
New York supply man unpacked his 
illuminated sign in the presence of 
the agent of the local electric light 
company. ‘* How much for current 
to light the sign for the week ?” said 
the supply man. 

“Thirty dollars,” 
electric light man. 

“Too much. I only paid $35 for 
four weeks in New York. Give 
you $20.” 

“ Call it $25.” 

“Not much; but, say, you put in 
[ll pay your regular 


answered the 


a meter and 
_ rates.” 

The electric light man could not 
let this ** bluff” him, so he 
agreed. On the last day of the 
exhibition he came around to where 
the sign was being packed up and 
said: ‘‘See here; perhaps you feel 
that I was trying to charge you too 
much for current for that sign. I’ve 
got the meter bill, but suppose you 
just pay us $10 and call it square.” 

The supply man said be had agreed 
to pay the meter bill, and that was 
what be intended to pay—neither 
more nor less. After some argument 
It amounted to 


pass 


it was produced. 
28 cents. 


People in the 
quoted as saying that there is an in- 
creasing demand for American elec- 
trical goods in China. 


export trade are 


It is stated that, about October 1, 
a training school for the enlisted men 
of the United States Signal Corps will 
be established at Fort Meyer, Va. 
The equipment will include three 


electromobiles and a set of wave 
telegraphy apparatus. About 100 


men will be instructed at one time 
in telegraphy and other branches of 
electrical work applicable to military 
operations. 

The personal property of the late 
Roswell P. Flower has been officially 
appraised at $3,661,243.12. The 
stocks and bonds were estimated at 


their market value on May 12, the 
day of Mr. death. The 
schedule shows that Mr. Flower did 
not hold personally any large blocks 
of the so-called Flower specialties. 
He had 2.815 shares of Brooklyn 
Rapid Transit, besides smaller 
amounts in other companies, with 
which he was supposed to be promi- 


Flower’s 


The converse proposition was recently 
brought forth in a suit against tke 
local street railway at Omaha, Neb., 
in which $5,000 damages were claimed 
because a motorman did ring his gong. 
The plaintiff alleges that, in June, 
1896, « young horse, attached to a 
breaking cart, was left hitched at the 
curb, and that the horse took fright 





Fig. 
watt ‘A, 


nently identified. At the time the 
will was probated Mr. Flower’s per- 
estimated to be 


sonal property was 


worth $5,500,000. 


Many damage suits have been filed 
against electric railway companies on 
the 
the accideut in 


the ground that if motorman 


had rung his gong 


question would not have occurred. 
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at a passing street car and started to 
run. This was considered a good joke 
by the motorman, who raced down the 
street after the horse ringing his gong 
and otherwise assisting to scare the 
animal into fits. The plaintiff asserts 
that this was responsible for the fact 
that the runaway smashed into him 
and threw him from his bugev, with 
a broken collar bone and other in- 
juries. Hence, the novel suit. 
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ELECTRICITY IN THE MANUFAC- 
TURE OF SMOKELESS POWDER. 


THE GOVERNMENT ELECTRICAL PLANT 


AT INDIAN HEAD. 


The Navy Department expects to 
begin the manufacture of smokeless 
powder at its powder mills, a few 
miles back from the Potomac river, near 
Indian Head, within the next two or 
three months. Work on the mills has 
been pushed energetically, and at pres- 
ent about 1,200 men are employed. 
Admiral O’Neil, Chief of the Bureau 
of Ordnance, acconrpanied by Lieu- 
tenant the bureau, 
inspected the work recently and was 
much pleased at the progress made. 
Already about a dozen buildings are 
completed, the electric light plant— 
said the 
world—is installed,and the stand-pipe, 
120 feet bigh, is up. 
or twelve other buildings well along 
toward completion. Altogether the 
group of buildings will number 
twenty-four or twenty-five, with a 
capacity of 2,000 pounds of smokeless 


Seymour, of 


to be one of the finest in 


There are ten 


powder daily. 

The various buildings of the pow- 
der plant cover « wide area about four 
miles back the river. The 
general purpose aas been to keep the 


from 


buildings as far apart as the require- 
ments ‘of manufacture would permit, 
in order toavoid the danger of explo- 


For that reason there is no 


sions. 

large central building, but many 
small ones, each having a distinet 
branch of the powder-making. ‘They 


are arranged, also, with a view to the 
prevailing winds, so that the risk of 
having the fumes of acids borne by 
the wind is reduced to a minimum. 
One building is used exclusively for 
the picking process; another for the 
mixing; another for the acids. 

In this way each stage of manufac- 
ture is detached from all the others, 
the 
accident, but also giving some secu- 


not only reducing chances of 


rity against widespread damage in 


case of explosion in any one 
stage of the process. Another 
precautionary measure has been 


the building of light ‘“‘paper” walls at 
the ends of the buildings. These 








194 


readily give to the pressure of an 
explosion, leaving the main walls of 
the structure standing and materially 
reducing the loss which occurs when 
an explosion is closely confined. 

In order to connect the main build- 
ings and permit the powder to be 
carried expeditiously, a complete 
trolley-car service is in operation. 
This will keep the material, in its 
various stages, moving forward from 
building to building until completed. 
The electric plant serves the three- 
fold purpose of running the ma- 
chinery, running the trolley - car 
service from mill to mill, and supply- 
ing light for the plant. 

The electrical plant was installed 
by the Westinghouse Electric and 
Manufacturing Company. It consists 
of two A. C.-D. C. generators, 
‘engine type,” of 250 kilowatts each, 
and one of 75 kilowatts A. C., each 
machine being driven by its own 
engine. ‘The engines are two 20 x 34 
x 16, 500 horse-power each, and one 
compound 12 and 20 x 12, 150 horse- 
power. Each of 250-kilowatt 
generators delivers current simul- 
taneously from both sides ; from one, 
direct current at 550 volts, and from 
the other, two phase alternating cur- 
rent at 400 volts, 3,500 alternations. 
The 75-kilowatt delivers 
two-phase alternating current of the 
same voltage and frequency as the 
A. C. side of the larger generators. 
Kach of the 250-kilowatt generators 
has an exciter, 7% kilowatts, driven 
from the engine to which the main 
direct coupled. The 
75-kilowatt generator has an exciter, 
1.87 kilowatts. 
station is an 


the 


generator 


generator is 


In the generating 
1834-kilowatt trans- 
former, for stepping up the A. C. 
current to 1,100 volts, to supply a 
feeder line for lighting buildings 
adjacent to the proving grounds. 

The generators provide alternating 
current for various induction motors 
driving machinery in the powder mills; 
also direct current for an electric 
railway system, operated partly by 
overhead trolley and partly by the 
Westinghouse surface contact system, 
and for a crane motor in the proving 
grounds. Alternating current is also 
provided for lighting the various 


mills, offices and houses. The 75- 
kilowatt generator runs in parallel 


with the A. C. side of the 250-kilo- 
watt machines, these latter 
machines are run in parallel on their 
D.C. ends. Any or all of the gener- 
ator fields may be fed from either or 
both of the 74-kilowatt 
which can run separately or in multi- 
ple. The 1.87-kilowatt exciter can 


and 


exciters, 


only be used for exciting the 75-kilo- 
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watt generator which is entirely sepa- 
rately excited. 

The A. C.-D. C. generators are 
provided with series fields, as well 
as separately excited fields. These 
series fields are just sufficient to com- 
pensate for the drop caused by their 
D. C. current, and do not interfere 
with running the 250-kilowatt and 
the 75-kilowatt machines in parallel. 
The armature of a  250-kilowatt 
generator is illustrated in Fig. 3. 

The switchboard consists of five 
panels, one for the D. C. side of each 
of the 250-kilowatt generators and 
one for the A. C. side of each of the 
same, and one panel for the 75-kilo- 
watt A. C. generator. A front view 


current of the generator; also, on 
one of the panels, a two-pole double- 
throw quick-break washer switch for 
connecting the 1834-kilowatt 400- 
1,100-volt step-up transformer to 
either phase. This 1,100-volt circuit 
is connected with step-down trans- 
formers and used for furnishing cur- 
reut to 222 sixteen-candle-power in- 
candescent lamps about the grounds. 

Each of the panels for the D. C. 
side of the 250-kilowatt generators is 
furnished with the foilowing devices : 
An 800-ampere D. C. ammeter; a 
600-volt D. C. voltmeter with plug 
and receptacle; a 600-ampere S. P. 
circuit-breaker ; a three-pole single- 
throw quick - break switch in the 
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of the switchboard is shown in Fig. 2. 
The %5- kilowatt generator panel 
has 200-ampere A. C. ammeters, one 
in each phase; one 600-volt A. C. 
voltmeter with V. M. plug and re- 
ceptacle, so that the voltmeter can be 
thrown on either of the two phases ; 
also a combination rheostat with 
two concentric hand wheels on 
the front to control the 7%5-kilowatt 
generator and its exciter. There 
are four field plugs, three connected 
to the positive sides of the three ex- 
citers, and the fourth to the negative 
side of the field, so that the gener- 
ator field may be connected to any 
all three, of the exciters. 
There is a four-pole single-throw 
quick-break switch for the main 
circuit of the generator. Each of the 
two panels controlling the A. C. ends 
of the 250-kilowatt generators has the 
following instruments: ‘Two 600- 
ampere A. C. ammeters, one in each 
phase ; one 600-volt A. C. voltmeter, 
with V. M. plug and receptacle, so 
that the voltmeter can be thrown on 
either of the two phases; a rheostat 
to control the field current ; field 
plugs connected to the positive and 
negative sides of the %%-kilowatt 
exciters; a four-pole single-throw 
quick - break switch for the main 


one, or 


main circuit of D. C. side of gener- 
ator; one rheostat to control the field 
current of one of the 7%4-kilowatt ex- 
citers. 

Arrangements have been made en- 
abling the A. C.-D. C. generators 
to be run in multiple with each other 
at eithér of their A. C. or D. C. sides, 
or that either of them shall run in 
multiple with the 75-A. C. generator 
when necessary. ‘he latter may be 
used as auxiliary to either of the 250- 
kilowatt generators in supplying 
power to the powder mills, or may be 
used alone for light loads in supply- 
ing either light or power, or both. 
One of the large generators, aided by 
the 75-kilowatt generator, will be able 
to carry the ordinary demands upon 
the plant without the second large 
generator, the two having sufficient 
capacity to run the stationary motors 
and one locomotive, or if the load 
of the stationary motors be too large 
then some of these can be cut off, 
enabling the more important work to 
be earried on without serious inter- 
ruption. 

pee eas 

The Terre Haute Carriage & Buggy 
Company, Terre Haute, Ind., is re- 
ported to be contemplating the manu- 
facture of automobiles. 
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THE FORERUNNERS OF THE 
NERNST LAMP.* 


BY ETIENNE DE FODOR. 


Though little authentic information 
about the Nernst lamp has been pub. 
lished, the little that has appeared 
has aroused almost universal interest. 
The usual extravagant stories have 
also been started for the benefit of 
the public, and these, as is well known, 
soon get beyond control. 

Before the Nernst lamp makes its 
public appearance it will be well to 
give a few historical reminiscences 
bearing upon its predecessors. 

About twenty-three years ago the 
science of electrical illumination came 
into being with the practical adapta- 
tion of the Paccinotti ring brought 
out by Gramme. In his native France 
it received its first development in 
the shape of enormous arcs, using the 
Serrin regulator, and illuminating 
the Parisian railroad stations, work- 
shops and main thoroughfares. But 
no real advance toward the solution 
of the problem of electric illumina- 
tion was here developed. There ex. 
isted the belief that a separate dynamo 
had to be used for each lamp, and, , 
indeed, in speaking of the power of 
such a machine, the amount of light 
given by its arc lamp was all that was 
mentioned. 

Lontin was the first to build a 
dynamo with which several separate 
circuits could be operated, and it was 
thought to be a great scientific achieve- 
ment when thirty-one small arc lamps 
in the Paris station of the Paris—Lyons 
Railroad were fed by the same dynamo. 

About this time Jablochkoff entered 
on his researches for the replacing of 
the complicated ‘‘regulators” by a 
simple apparatus ; such a *‘ regulator” 
of Foucault’s, Dubose’s or Serrin’s 
type was very intricate and expensive. 
The simpler Siemens lamp was known 
only in England and in Germany, and 
the efforts made by Lontin, Mersanne 
and Gaiffe in France to simplify the 
are lamp led only to the complicated 
arrangement of Carré. 

- As complicated as the lamp was the 
lighting installation which supplied 
it, this consisting of as many dynamos 
as there were lamps, together with 
the motive power to run them. 

When Jablochkoff brought out his 
simple ‘‘ electric candle,” great enthu- 
siasm followed the pessimistic view 
which the public had held up to this 
time regarding the practicability of 
electrical illumination. The long de- 
sired division of the electric light 
seemed to be found, and the placing 





*Translated and abridged from Elektrotech- 
nischer Anzeiger. 
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of the solved problem on a practical 
footing was now begun with feverish 
energy. The gas companies who, up 
to this time, had spoken deprecatingly 
of the electric light, commenced to 
be uneasy and to discuss the competi- 
tion of gas by electric illumination in 
their conventions. In Germany, for 
instance, they allayed their 
with the assurance of Oechelbiuser, 
that “the electric light can not be 
divided, like the gas light, under the 
same economical considerations ;” 
they also cited Dr. W. Siemen, who, 
in one of his published articles, says : 
“At present a substitution of the 
electric light for gas is not to be 
thought of.” 

On April 16, 1877, a statement, 
signed by Denayrouze and Jabloch- 
koff, was laid before the French 
Academy of Sciences as follows: 

Although since my first com- 
munication, which I had the honor 
to bring before the Academy, the dis- 
covery of Paul Jablochkoff has been 
in a state of continuous development, 
I have found it advisable, before call- 
ing attention to our later accomplish- 
ments, to wait until the practicability 
of the former ones had been publicly 
demonstrated. They are: 

1. The candle (namely the Jabloch- 
koff) can advantageously replace the 
regulator. 

2. That by this method it is possi- 
ble to supply more light from the 
same source of current. 

The two points have grown to be 
indisputable facts, in view of our hay- 
ing illuminated the main saloon of 
the ‘‘Magazins du with 
numerous lights for the last few 
weeks. 

Since these public tests of the prin- 
cipals submitted to the Academy, I 
am again in position to communicate 
a new and just as important result, 
which was arrived at by Herr Jab- 
lochkoff after over a month’s study. 

We knew, at the beginning of our 
latter experiments with the electrical 
candie that if a continuous light (as 
attained by the use of the regulator), 
and at the same time more units of 
illumination per machine were to be 
maintained, that these results were to 
be ascribed to the action of the elec- 
triccurrent on the insulating material 
between the carbon rods. We have 
found that the voltaic are, in bring- 
ing this substance to a molten condi- 
tion, seems to bring it to a certain 
state in which it affords an easy path 
for the current flow. ‘This discovery 
showed us that the candle-power of 
alight depended tv a large extent on 
the distance: bridged over by this 
molten conductor, using, of course, a 


C 
f= 


fears 


Louvre” 
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proper voltage for such distance. 
Herr Jablochkoff now entered on an 
investigation of the effects of the are 
on refractory materials. 

He connected in series with a num- 
ber of induction coils a like number 
of kaolin plates, so that the spark 
produced by induction would jump 
across the latter and start the flow of 
current, which, if it was not of 
strength to bring the plates to a 
molten condition, certainly kept 
them white hot. 

A path of lower resistance than 
the kaolin was also supplied for the 
first flow of current; it was situated 
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incandescent at the same time. The 
division of the electric light has thus 
been arrived at, for fifty lamps of 
variable intensity have been main- 
tained at one time by the above 
method. 

We have found, by the use of solen- 
oids of various dimensions, that the 
intensity of illumination varies with 
these same dimensions. 

In these experiments the intensity 
of the various lights has-also been 
graduated in a series—the weakest 
having the intensity of one or two 
flames and the most brilliant 
about that of 50 gas flames. 
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on the edge of the plate, and by 
its use a portion of the plate was 
the state in which it 
became a conductor of great resist- 
ance—which, 
high-tension current, heats to incan- 
The plate is, of 
course, burnt away, but this goes on 
very slowly—at the rate of about one 
millimetre per hour over the entire 


heated to 
on the passage of a 


descence. kaolin 


light giving surface. 

The result attained by the use of 
solenoids was a beautiful band of 
light, which can be of much greater 
length than the ordinary are, and is 
in fact not an are, but a permanent 
source of light diffusing an illumina- 
tion more pleasing than that of any 
other known method,the ordinary are 
light not excepted. Its intensity is 
also dependent on the winding of 
the solenoids. 

A large number of these solenoids 
can be connected in the circuit, and 
each divided into 
every one of which containing a kao- 
lin plate of length in 
its circuit, all of which are rendered 


several sections, 


proper 


With the use of alternating current, 
the interrupters and condensers are 
superfluous and the whole system of 
current supply reduces to a central 
set of conductors from which branches 
off to the various trans- 
formers, each lamp is independent 
therefore and can be lighted up or 
extinguished at will. Electric illu- 
mination of interiors is therefore on 
a footing with illumination by gas, 
and, indeed, in our workshops now in 
course of construction the large lofts 
will be lighted by electric candles, 
and the offices and hallways with the 
band lights. 

The apparatus used in the illumi- 
nation of small areas is thus reduced 
to a state of striking simplicity. It 
consists of clamps holding a small 
porcelain plate, which will be con- 
sumed, but only at the rate of 1 e.m. 
per night. 

In sum total, the results attained 
by Jablochkoff to date, are as follows: 

1. Complete division of the electric 
ht. 

2. Absolute stability of these lights. 
3. The possibility of using, in one 


are led 


li 


|) 
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place, large, medium and small lamps 
as may be desired. 

4, Dispensing with carbon for all 
but very large sources of illumination. 

This communication of Denayrouze 
caused a marked change in opinion as 
regards the division of the electric 
light. Up to that time there had 
been understood by the term electric 
light, a mighty source of illumina- 
tion, and small electric lights seemed 
out of the possible. Jablochkoff’s 
investigations changed all this, and his 
genius, shown in the kaolin lamp, 
elicited the highest praises from the 
electrical profession; they, however, 
were much more enthusiastic over his 
electric candle, which was now at the 
very zenith of its glory. The gas 
lighting interests seemed to have paid 
attention rather to the kaolin lamp. 
Oechelhaiuser mentioned it at the gas 
convention of 1877, at Leipsic, and 
said of Jablochkoff: *‘ It is probable 
that this hot-blooded investigator will 
come nearer certain physical and 
economical standards with his kaolin 
plate than any of his numerous pre- 
decessors who have within the last 
thirty years busied themselves with 
the same problem.” 

The kaolin lamp, as shown at that 
time by Jabiochkoff, in Paris, con- 
sisted of a plate two millimetres thick 
and one centimetre broad, of half cal- 
cined kaolin, held in two iron clamps. 
It had to be warmed before lighting 
with a spirit lamp, or the clamps were 
bridged over with a small carbon 
pencil, which latter, when the plate 
had reached incandescence, was re- 
moved. 

The great demand for his candle, 
however, allowed him little time for 
work on his other discovery. The 


use of the Jablochkoff candle in 
lighting various public places in 


Paris caused its inventor much hard 
work. The Paris Exposition of 1878 
also claimed a large share of his time. 
His inventions were here displayed, 
including his kaolin lamp. As time 
went on the employment of Jabloch- 
koff candles became more and more 
general, while the smaller lamp 
seemed to be forgotten. The in- 
ventor, too, seems to have entirely 
neglected it in the whirl of success 
due to his ‘electric candle.” But 
this enthusiasm was only of short 
duration. One year after its intro- 
duction complaints of the unsteady 
action of the candle began to come 
in. “The ‘‘ regulators,” as the auto- 
matically regulating are lamp of the 
day was called, began to come into 
wider and wider use, and in spite of 
their complication replaced the simple 
candle Jablochkoff strove, of course, 
to overcome the faults of the switch- 
ing mechanism in the base of his 
candles. and due to his entire neglect 
of his glow-lamp, the illumination of 
small interiors by electricity seems to 
have been erased entirely from the 
public mind. In 1879, two years 
after the discovery of the kaolin 
lamp,the Journal fiir Gasbeleuchtung 
announced that the further division 
of the electric light, for the use of 
dwelling houses, and the replacing of 
gas by the same was in no immediate 
prospect. 
(To be continued.) 
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SCIENCE BREVITIES. 





Magnetic Curves and Volcanic Areas 
— The general results of the magnetic 
survey of Sicily and the adjoining 
islands. commenced in 1890 by Prof. 
Chistoni and Signor L. Palazzo, were 
recapitulated in a communication by 
the latter observer to the Afti det 
Lincei, for Signor Palazzo has lately 
given a magnetic chart of Sicily, 
showing the course of the isogonal 
and isoclinal lines, and the isody- 
namical lines for the horizontal com- 
ponent. ‘The remarkable deviations 
produced in these curves by volcanic 
areas are wellshown. Signor Palazzo, 
having been appointed as a delegate 
at the International Magnetic Con- 
ference held in connection with the 
Bristol meeting of the British Asso- 
ciation last year, availed himself of 
the opportunity for instituting a com- 
parison between the magnetic instru- 
ments of the Italian Central Meteoro- 
logical Office and those of Pare Saint 
Maur and Kew. The results of this 
comparison have been published, and 
the author considers that these com- 
parisons fully establish the trust- 
worthiness of the Italian instruments 
and methods. 

Genesis of the Electric Spark— 
Some time ago, B. Walter succeeded 
in showing that an electric spark does 
not find its way across the dielectric 
all at once, but feels its way, so to 
speak, by several brush discharges 
proceeding from both electrodes, and 
eventually joining hands, says the 
Electrician. The bends in the path 
of the spark were seen to be remains 
of a former branching. The same 
author has since contirmed his obser- 
vations by means of a large 60cm. 
coil, driven by a mercury interrupter 
worked by a motor. It was found 
advantageous to leave out the primary 
condenser, so as*to make the time of 
One 
photograph shows the successive stages 
particularly clearly. The 
charge is preceded by four preliminary 


discharge as long as possible. 
main dis- 


sparks or brushes, occurring at longer 
and longer intervals. ‘lhe positive 
brush is four or five times the length 
of the negative brush, and is much 
branched. The main branching point 
is marked by a very decided bend in 
the final 
thickening in the central portion of 
the spark not covered 


spark. There is also a 
by previous 
brushes, evidently due to the accumn- 
lation of energy in the central region. 
Even the final spark is not homo- 
geneous, as seen by a faint bridge 


across a curved portion. 
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Vibration of Telephone Diaphragms 
—The vibration of the receiving dia- 
phragm is so small that it has eluded 
some very subtle forms of research. 
M. J. Cauro has described before the 
Société Frangaise de Physique some 
very beautiful experiments made upon 
this subject. He used the method of 
Newton’s rings and the stroboscope 
for showing the motion of the dia- 
phragm. Fastened upon this was a 
small disk of very thin glass, carefully 
made plane and not forming in mono- 
chromatic light any rings or fringes 
with a test plane at a distance of 
about two millimeters. If now the 
telephonic current enters the appa- 
ratus a confused ring is formed, but 
when viewing this with the strobo- 
scope its form, motion and changes 
may be readily determined. The 
author found that the motion of the 
diaphragm in the case of telephonic 
sounds of ordinary intensity 
always less than the wave length of 
light. It seems that this method 
might be extended and that an inter- 
ferometer method might be used in 
settling the same delicate problem. 
If it is possible to know accurately 
the curve of variations in the motion 
of the diaphragm, it is possible that 
this may be a step toward the con- 
struction of the long-desired _ tele- 
phone repeater. 

Aluminum as a Heating and Reduc- 
ing Agent—Last year Dr. H. Gold- 
schmidt, of Essen, announced that 
he had successfully made use of 
powdered aluminum for producing 
local heating and for reducing metals. 
Progress has been made since that 
time, and the matter has been taken 
up by the Chemische ‘'Thermo- 
Industrie Company, also of Essen. 
It will be remembered that the re- 
spective oxides to be reduced are 
mixed with powdered aluminum, and 
that the reaction is started by the so- 
called cherry, a mixture of aluminum 


Was 


and some peroxide with a piece of mag- 
nesium wire stuck in, which plays the 
part of the fuse. Chromium and 
manganese are made on a large scale 
in simple crucible furnaces, in which 


several hundredweights of metallic 
chromium are reduced in half an 
hour. The chromium and manganese 


are utilized chiefly in alloys, and the 
ferrotitanium and ferroboron serve 
for the same purposes. The reduction 
of vanadic. niobic and tantalic acids 
has, as yet, failed. A valuable by- 
product of these reductions is the 
Al, O,, which is said to surpass 
and hardness. 
It is, in any case, applied as a substi- 
As regards heating, 


corundum emery in 


tute for emery. 


the great point of this new method is 
that the heat can be concentrated and 
applied to any part, and that the 
temperature remains under easy con- 
trol, as it depends simply on the 
quantity of aluminum fuel employed. 
When the mass is to be used for 
hardening, sand and manganese oxide 
are added to the mixture, lest the 
reduced iron should attack the metal. 
Sand, paper or bricks suffice to confine 
the mass. For welding, the necessary 
weight of molten iron is produced in 
a crucible from aluminum and iron 
oxide, and poured ‘into a primitive 
mould surrounding the parts to be 














THE VoLtTA MONUMENT AT Como, 
ITALy. 
welded, which are pressed together. 
Rails on the new Essen-Steele electric 
tramway have been welded in this 
manner. 

Liquid Air as a Blasting Agent—Some 
experiments, conducted by theVienna 
Crystal Ice Company in the presence 
of representatives of the Austrian 
Technical Military Committee, on 
liquid air as an explosive are of much 
interest. The liquid air was trans- 
ported in open flasks provided with a 
Dewar vacuum jacket. The flasks 
were packed with felt and cotton ; 
over the vpen neck. which projected 
through the lid of the wooden case, a 
ap of felt was loosely titted. When 
despatched, the liquid contained a 
mixture of oxygen and nitrogen in 
the ratio of 75:25. During the 72 
hours which elapsed before actual use, 
the greater part of this time being 
spent on transport, half of the liquid 
had evaporated, and the remaining 
liquid contained 85 per cent of oxy- 
gen; nitrogen is more volatile than 
oxygen. The cartridges could be 
handled, but the men did not care to 
squeeze them in fitting the primers 
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and detonators: as a consequence, 
one cartridge missed fire. Holes, 39 
inches deep, were bored in rock, It 
resulted that these so-called oxylignit 
cartridges were hardly strong enough, 
us too much oxygen had evaporated, 
On the results, Artillery-General-Ep. 
gineer Hess has commented to the 
following effect: The preparation of 
the cartridges is wasteful and danger. 
ous to the eyes, etc., and, owing to 
the rapid evaporation, it is further 
impossible to guarantee the strength 
of the cartridge, even in the roughest 
way. The cartridges must be used 
within, say, 15 minutes of their prep. 
aration. There is no danger, hence, 
from missing fire. But, on the other 
hand, it will be difficult to fire many 
cartridges simultaneously, and, strictly 
speaking, the cartridges should be 
made on the spot, and be in a very 
hard condition. That would scarcely 
be possible below ground ; the spurt- 
ing liquid might break the glasses of 
the hot safety lamps, and it remains 
to be investigated whether the large 
volumes of oxygen might not lead to 
spontaneous ignition of marsh gas or 
coal dust. The evaporating oxygen 
would, on the other hand, improve 
the air, and the blasting would not 
contaminate it. Some of these ob- 
jections are very serious, especially 
the unreliability of the power of the 
cartridge, and the short period during 
which it remains active. The cartridge 
an not, of course, be sealed. nor can 
the vessels in which the ‘iquid air is 
transported. For military operations 
oxylignit would certainly not appear 
to be suitable. But the whole ques- 
tion is only in its experimental stage, 
and better methods of making car- 
tridges could probably be devised. 
isda ila il 
The Volta Memorial. 
In commemoration of the centenary 
of the discovery of the galvanic pile, 
and in connection with the Inter- 
national Exposition at Como, a statue 
of Volta has been erected on_ the 
Piazza Volta, in that city, by public 
subscription. The accompanying 
view of this monument to the 
pioneer of electrical science is given 
in La Nature. Upon the pedestal 
of the statue the following words 
appear : 


OMAGIO* 
DEI TELEGRAFISTI 
D'OGNI NAZIONE 
NEL PRIMO CENTENARIO 
DELL’ INVENZIONE 
DELLA PILA 
MDCCCXCIX. 
As already announced, a National 
Electrical Congress was held at Como, 
in connection with the Volta centen- 
ary celebration, on September 18-23, 
and the leading foreign scientific 
authorities were invited to attend. 
“* “The homage of the telegraphers of all nations 
tng first centenary of the invention of the bat- 
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ELECTRICAL FEATURES OF THE 
UNITED STATES BATTLESHIP 
KEARSARGE. 


THE FIRST BATTLESHTP IN THE WORLD 
TO BE PROVIDED WITH A _ COM- 
PLETE ELECTRICAL POWER TRANS- 
MISSION PLANT. 


The new 11,500-ton sea-going battle- 
ship Kearsarge. of the United States 
Navy, spent several days at the 
New York Navy Yard last week on her 
way from Newport News, Virginia, 
where she was built, to Cape Ann, 
Massachusetts, where she will have 
her official speed trials for accept- 
ance. 

The Kearsarge is one of the 
finest battleships in the world, and 
embodies in her design many features 
of novelty and interest, particularly 
to electricians. For the first time 
the idea of operating all.or practically 
all, of the numerous auxiliaries of the 
ship by electric motors has been car- 
ried out. This means the abolition of 
all steam pipes and steam engines in 
the enclosed compartments of the 
vessel, increasing both the comfort 
and safety of her people by the ab- 
sence of these hot and dangerous 
appliances. It also reduces the size 
of openings through the water-tight 
bulkheads, very small holes sufticing 
to carry the electrical conductors. 

The Kearsarge is 368 feet long, 
72 feet 2 inches beam, and at a 
draught of 23% feet displaces 11,525 
tons. Her belt armor is from 9% to 
17 inches thick, and her deck plating 
has a maximum thickness of 5 inches. 
Her main engines are expected to 
develop 11,000 indicated horse- power, 
and it is believed that the forth- 
coming trials will exhibit a speed of 
at least 17 knots. 

Just aft of the main engines is the 
central power plant for the ship. 
Owing to the exigencies of battle- 
ship design the space allotted to the 
electrical machinery is very small, 
necessitating a curiously original in- 
stallation. Seven generating units, 
each of 50 kilowatts capacity, com- 
pose the plant. Each consists of a 
six-pole direct-current dynamo, giv- 
ing 80 volts, direct-coupled to a ver- 
tical single-cylinder high-speed steam 
engine. Both engines and dynamos 
were built by the General Electric 
Company, of Schenectady, as were 
also the numerous motors on the ship. 

On account of the small space the 
Seven generating sets are mounted in 
two tiers, four below and three above. 
On each machine is a circuit-breaker 
in the lead to the bus-bars of the 
main distributing board, which is 
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located on the starboard side of the 
upper gallery of the generator room. 

This board controls the majority 
of the ship’s circuits, but not all, 
seven other distributing boards being 
scattered about the ship on what are 
virtually prolongations of the main 
bus-bars. This arrangement is due 
to the crowded condition of the gen- 
erator room, space enough for a com- 
plete main switchboard not being 
available in it. 

All the circuits of the ship are 
wired on the three-wire system, with 
80 volts between neighboring wires 
und 160 volts outside. The motors 
are connected across the outside, but 
most of the larger ones are arranged 
to be connected across one side of the 
system when low speeds are desired. 
The incandescent lights, of which 
there are about 800, are connected to 


and small windlasses are operated by 
series motors, shunt motors being 
used for the ventilating fans, pumps, 
ete. Every motor is protected by at 
least three safety circuit - opening 
devices, one of which is the main 
circuit- breaker on the dynamo. 

Motors on the exterior of the ship, 
for example those on the boat hoists, 
are of the enclosed water-proof type, 
while the majority of those inboard 
are of the open multipolar slow-speed 
variety. giving easy access to their 
working parts. 

It is expected that two dynamos in 
constant operation will provide for 
the lighting of the ship and the ven- 
tilating fans. ‘wo more will be re- 
quired when boats are hoisted, ete., 
while six will furnish current enough 
for any emergency. This leaves one 
generating unit of the seven always 
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the 80-volt mains, as are also the 
four large searchlights. 

There are 55 large motors on the 
ship, every auxiliary, with the excep- 
tion of the windlass and the steering 
gear, being worked by electric power. 
The circuits are led through steel 
conduit tubes, for the most part, 
though some of them consist of lead- 
covered wire in fireproofed wooden 
moulding. The fittings are of bronze, 
of the usual water-tight pattern in 
use for marine work. 

In each of the two large superim- 
posed turrets are motors for turning 
the turret, and others for elevating 
and depressing the guns. The tur- 
ret moves as a whole, the upper part 
being bolted fast to the lower, so 
that the two 8 inch guns above and 
the two 13-inch below point 
always in the same direction. ‘The 
immensely heavy turret with its four 


guns 


guns can be completely revolved in 
about 40 
power being required for the pur- 


seconds, some 28 horse- 


pose. 
The rammer-heads for the 13-inch 
guns, boat and ammunition hoists 


in reserve. No tests have yet been 
made upon the efficiency of the plant 
as a whole, or upon its steam con- 
sumption, but tests of the various 
auxiliaries showed that they operate 
in a highly satisfactory manner. 

Among the other electric auxiliaries 
of the ship are the usual Ardois sig- 
nal lights, telephones connecting the 
armored conning - tower with the 
various departments of the ship, 
thermostatic and other fire alarms, 
and signal bells of various kinds. 
The steering gear is provided with an 
ingenious automatic electric arrange- 
ment for returning the rudder to the 
amidships position in case of failure 
of the hydraulic control mechanism 
by which the valves of the steam 
steering cylinders are worked. 

The ship has the least 
quantity of woodwork aboard, all of 
it being fireproofed. The steel walls 
and partitions are coated with cork 
paint, to avoid ‘* sweating.” 


possible 


Probably the finest, as she is cer- 
tainly the most modern battleship 
afloat, the tests of the Kearsarge will 
be awaited by naval men with anxious 


197 


interest. The electrical operation of 
auxiliaries has been discussed at great 
length for several years, and this new 
ship embodies most of the advanced 
ideas upon this important subject. 
It is not unsafe to predict that the 
new system will show an enormous 
gain in efficiency over the time- 
honored method of steam - driven 
auxiliaries, with their innumerable 
steam pipes, high consumption and 
wasteful performance. 
a1 ene 
AUTOMOBILE NEWS. 

The latest development of the 
electromobile is in the form of an 
invalid’s chair. A Toronto electrician 
is said to have designed an electro- 
mobile for this purpose, carrying a 
four-horse-power motor and sufficient 
battery capacity for a 15-mile run at 
4% miles per hour. 

An automobile ambulance is being 
made for St. Vincent’s Hospital, New 
York city. It will be propelled by 
electricity, and will be a model of its 
kind. Electric power is more advan- 
tageous for propelling a_ vehicle 
where it is essential to have a very 
steady motion. The large pneumatic 
tires, it is expected, will also con- 
tribute in no small degree to the 
comfort of the patient. 

Evidence of the daily increase in 
the use of automobiles in New York 
may be seen on every side, but one 
feature of the new vehicles which has 
been observed in Paris has luckily 
failed to make itself felt here, says 
the New York Sun. A New Yorker 
who has just come back from the 
French capital says the odor of 
petroleum used in these machines is 
noticeable enough in all the crowded 
parts of the city to be disagreeable to 
persons who have not already become 
accustomed to it. This is especially 
true of the central parts of Paris, 
where the number of automobiles in 
use is very large. The new vehicles 
seen in New York are a great im- 
provement over the cumbersome equi- 
pages brought here first, and they 
possess, in addition to their graceful 
curves and lighter build, the advan- 
tage of looking as if a man of moderate 
means might own one of them. A 
new demand for the automobile has 
arisen, in view of the approach of the 
Dewey festivities. A number of them 
have been engaged by the day by - 
persons who feared that the demand 
for them might be greater than the 
companies could meet, and so took 
the precaution of securing the use of 
them by paying a certain sum for the 
time that the crowds are likely to 
remain in town. 
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ELECTRICITY ON THE WARSHIP. 

On another page is a description 
of the complete electric installation 
aboard the magnificent new United 
Ever 


since the satisfactory installation of 


States battleship - Kearsarge. 


electric power distribution plants 
ashore there has been a growing agi- 
tation in the navy for the adoption of 
this means for distributing power on 
shipboard. Free from the objection- 
able heat and the great danger inci- 
dent to steam pipes, it promised at 
least to be far more economical in 
operation than the steam auxiliaries 
which it was intended to replace. 
Such, however, is the conservatism of 
naval engineers that it is doubtful if 
this radical innovation would so soon 
have been adopted were it not for 
the remarkable tests made about a 
year ago on the cruiser Brooklyn 
of the United States Navy. 


found that this fine ship was wasting 


It was 


an almost incredible total of power in 
auxiliaries, that they consumed any- 
the total 
by the 


boilers, thus reducing the possible 


where up to one-fourth 


horse-power generated main 
cruising radius of the ship one-third, 
and that some of them used over 300 
pounds of steam per indicated horse- 
power-hour. ‘The losses by condensa- 
tion in steam pipes are themselves, 
even when the auxiliary machinery is 
idle, the 
danger in battle of having a compart- 


very considerable, while 
ment suddenly filled with scalding 
steam from a ruptured pipe is, or 
should be, a consideration of pre- 
eminent importance. In the long, 
hot weeks of the blockade of Cuba 
last Summer the suffering caused to 
officers and men by ill ventilated 
spaces filled with steam pipes is re- 
membered by many of them as a 
hideous nightmare. 

Hydraulic systems have been used 


to some extent, particularly for turn- 


ing the turrets of large ships. Com- 
parative trial of this system and 


electricity has shown the latter to be 
incomparably superior in the impor- 


tant qualities of certainty, control 


and speed. The electric motors on 
the turrets of the Kearsarge can turn 
these gigantic steel fortresses through 


a full circle in forty seconds or train 


the guns with a smoothness and cer- 
tainty never before attained in such 
work. The hydraulic pipes of the 
older system were almost as disagree- 
able neighbors as the steam pipes, on 
account of the propensity to leak, 
while in battle the danger from steam 
was hardly greater than that from 
the water under enormous pressure 
With the new 


order of things, all of the main arter- 


which they contained. 


ies of the ship’s power system are 
run in multiple under the protective 
armor, and under the water line, 
where there is only the barest chance 
that a hostile shot would impair their 
action. Even if a main conductor 
were cut, the work of bridging around 
through some of its multiples is only 
a matter of seconds, and, with the low 
voltage employed, there is absolutely 
no danger of any sort from the wires 
themselves. The smooth and steady 
action of the motors, their powerful 
starting effort, and their compactness 
are all qualities which will endear 
them to the sailor. 

But it is not only in safety, reli- 
ability, ease of handling and certainty 
of action that great gains have been 
made by the adoption of an electric 
system; it is also much cheaper. 
The battleship 
the older type of installations some- 


feeds on coal. In 
where about one-fourth or one-fifth 
of its bunker capacity would be used 
on acruise in operating the auxilia- 
ries, thus shortening the effective 
radius of action of the ship and in- 
creasing the expense of operation. 
If the electric system is able, as it 
almost certainly will be, to save one- 
half of this coal, it will pay for itself 
over and over again in the lifetime 
of the ordinary warship, and will add 
several hundred miles to the cruising 
The tests of 
the 
it is almost a 
the 


electric 


radius of a large vessel. 
the Kearsarge are awaited with 
greatest interest, for 
that they will show 
of the 


system in the most emphatic manner. 


certainty 


eminent desirability 





Power development at Niagara 
Falls goes on rapidly, new contracts, 
involving an addition of 50,900 horse- 
power to that developed on the New 


York side, having been let recently, 
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while work is about to begin on the 
Canadian side by the boring of test 
holes for the proposed tunnel. With 
all this power, 
though, the mighty cataract is prac. 


utilization of its 


tically undiminished in volume. [It 
is said that the depth of water on the 
crest of the falls has been lessened 
about an inch by the present works, 
The total horse-power of the falls js 
probably over five million, an almost 
To de- 
velop it by steam would require the 


incomprehensible number. 


burning of 240,000 tons of coal a day, 
or over eight 20-ton car-loads a min- 
ute. 





This seems to be a season of un 
paralleled growth in the telephone 
In New York about a 
thousand new instruments a month 


business. 


are being installed, while in Chicago 
about eight hundred new stations are 
Were it not for 
the shortage and high price of copper, 


connected monthly. 


making cable very difficult to obtain, 
these figures would be largely ex- 
ceeded. To a degree the same 
state of things holds good for the 
independent companies, and toll lines 
are rapidly covering the country with 


a network of communications. 





The programme of the forthcom- 
ing convention of the American 
Street Railway Association contains, 
for the 


upon an exclusively electrical subject; 


first time in years, no paper 


they all deal with the practical main- 
tenance and operation of street rail- 
This is 
seeing that, to-day, there are onlya 
few insignificant remnants of street 
railway track in the United States 
operated by other than electric 
systems. 


ways. somewhat curious, 





‘“* Electric capsules” have appeared. 
Drop one into a glass of water and 
get a volt, seems to be the direction 
on the package. From the way the 
company is capitalized it seems that 
they should be called Electric Cap- 
sules for Capturing the Credulous, or 
Pills for Purging Plethoric Pockets. 





A typical American, an officer of 
courage, a professional and scientific 
man of the highest attainments —the 
EvectricaL REVIEW extends from 
the electrical fraternity a hearty 
‘“ Welcome Home” to Admiral George 
Dewey, U.S. N. 











September 27, 1899 


MUNICIPAL OWNERSHIP. 


THE NATIONAL ELECTRIC LIGHT AS- 
SUCIATION AND THE LEAGUE 


OF AMERICAN MUNICIPALITIES 
WILL INVESTIGATE THE QUES- 
TION. 


The following important and inter- 
esting communication was sent re- 
cently to the League of American 
Municipalities by the National Elec- 
tric Light Association: 

New York, August 21, 1899. 
LEAGUE OF AMERICAN MUNICIPALI- 

Tres, Syracuse, N. Y. 

(G:ENTLEMEN—The National Elec- 
tric Light Association, appreciating 
the great importance to the tax- 
ayers of the country of the question 
of municipal ownership of quasi- 
public corporations, and understand- 
ing that your honorable body, as 
sembled in convention at Syracuse, 
do propose to discuss thoroughly this 
very pertinent question, both for and 
against, and believing it to be of 
mutual benefit to arrive at facts— 
does theongh its officers and executive 
committee (being the governing power 
and vested with full authority) hereby 


offer to bear one-half the total expense ° 


(said total not to exceed five thousand 
dollars) of employing a competent 
expert to examine as many municipal 
electric light plants as the above sum 
will permit. ‘The properties to be 
examined shall be selected by the 
League of American Municipalities, 
and said expert shall be selected and 
appointed by the president of the 
National Electric Light Association 
and approved by the president of the 
League. ‘The result of such exami- 
nation shall be in the form of a 
report, sworn to before a notary, in 
duplicate, one copy of which shall be 
furnished to the League and one to 
this association. 

If this proposition meets with your 
approval, the representative of this 
association by whom this is presented 
is authorized to attend to all pre- 
liminary details. Respectfully, 

(Signed) S. T.. CARNES, President. 

(0. 'T. Crospy, Ist Vice-President. 

out of country. ) 

J. B. Cattoon, 2d Vice President. 

Gro. F. PorTER, Secretary. 

Executive Committee — Samuel Sco- 
vil, Samuel Insull, F. A. Copeland, 
Wm. M. Brock, H. M. Atkinson, 
W. Worth Bean. Chas. E. Scott, 
KE. F. Peck, W. McLea Walbank. 

At the third annual convention of 
the League of American Municipali- 
ties, held at Syracuse, N. Y., Sep- 
tember 19-22, the following resolu- 
tion was passed : 

Resolved, that the offer of the Na- 
tional Electrie Light Association to 
pay one-half of the expense, not to 
exceed $5,000, to investigate munici- 
pal plants, the investigator to be ap- 
pointed by the said Association, be 
accepted upon the following condi- 
tions : 

1. That the President of the 
League appoint one investigator and 
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the President of the National Electric 
Light Association another, these two, 
with any needed assistants, to inves- 
tigate jointly and report on all points 
of agreement and disagreement. 

2. That the investigation extend to 

the charges for domestic, commercial 
and street lighting, the cost of coal, 
the wages and hours of labor in 
private companies whose conditions 
are as similar as may be to those of 
the public plants examined. The 
presidents of the two associations, in 
conference with their expert investi- 
gators, to select the plants to be 
examined both public and_ private. 
In case of disagreement on this point, 
half of the public and half of the 
private plants to be selected by each 
president. 
3. That in view of the regular dues 
of the League being inadequate for 
even ordinary running expenses, the 
money for this investigation shall be 
secured by our treasurer from special 
donations, and our acceptance of the 
offer under consideration shall be con- 
ditional on the raising of this money, 
for which end we hereby request 
all those interested to contribute 
liberally. 

It would seem that an impartial 
investigation of a very important 
question by two representative bodies 
is at last fairly started. 


Our Naval Progress. 
[From the Marine Reriew. |} 

The greatest hero in the naval his- 
tory of America returns from the vic- 
tory that won him fame to find the 
navy of his country at the end of the 
first epoch of a development which, 
for rapidity and scope, is without par- 
allel among the nations of the earth. 
In the comparatively brief space of 
time since Admiral Dewey departed 
from this country for the Orient, the 
tangible effective naval strength of 
the United States has increased al- 
most one-third. Much of the 
crease, it is true, was necessitated by 
the exigencies of a suddenly precipi- 
tated The conflict, short in 
duration, would have been of inesti- 
mable benefit had the result been noth- 
ing more than the arousal of general 
public interest in the growth and wel- 
fare of the navy so strikingly por- 
trayed by the addition since made to 
our fighting strength upon the water. 

To all intents and 
United States is now the third naval 
power of the world. Germany is a 
vigilant, 
whose energy in this direction, con- 
stantly fostered by a ruling power, 
may be expected to increase rather 
than Japan, the coming 
commercial power of the other hemi- 
sphere, is annihilating with giant 
strides the modicum of our supremacy. 
But for all that the United States 


in- 


war. 


purposes the 


active, aggressive rival, 


diminish. 


will continue, for some time at least, 
to be excelled as a naval power only 
by Great Britain and France. 

The full strength of the navy of 
the United States now amounts to 
312 vessels of all kinds, built and 
building. Of this number 189 are in 
the regular navy and 123 constitute 
the auxiliary force, for the accumula- 
tion of which weare largely indebted to 
the necessities of the Spanish-Ameri- 
can war. Something of the pace at 
which we are moving forward may be 
imagined when it is stated that 
roughly estimated the existing naval 
fleet represents an expenditure for 
construction of about $125,000,000, 
and yet there are now under construc- 
tion or awaiting formal acceptance by 
the government more than half a 
hundred war vessels, the contract 
price for which, exclusive of armor 
and armament, is in the neighborhood 
of $40,000,000. 

The war almost doubled the aggre- 
gate of men on our war vessels. At 
its outset the complement was 12,500 
men, but in the Summer of 1898 it 
reached the maximum figure of 24.123 
men. Since that time it has of course 
decreased considerably, but. the in- 
coming Congress is expected to author- 
ize a permanent naval strength of 
upwards of 20,000 men. Nor, in 
passing. should mention be omitted 
of the success which has attended the 
amalgamation of the line and staff. 
An experiment watched by students 
of naval administration everywhere, 
its beneficial effects have been discern- 
able instantaneously. 

For the future bright hopes may be 
based upon the most favorable of in- 
dications. Congressmen have been 
spending the Summer of 1599 in the 
study of naval science abroad. Places 
on the naval committee have been 
eagerly sought. Already a new at- 
mosphere of liberality and intelli- 
gence characterizes the consideration 
of naval problems. 

Erie Canal Traction Company. 

At a meeting of the stockholders 
of the Erie Canal Electric Traction 
Company, held ou September 25, the 
following directors were elected : 

Louis A. Von Hoffmann, of the 
banking house of L. Von Hoffmann 
& Company ; William Mertens, of the 
banking house of L. Von Hoffmann 
& Company; Henry R. Ickelheimer, 
of Heidelbach, Ickelheimer & Com- 
pany; Hon. Thomas C Platt, presi- 
dent United States Express Com- 
pany; Charlton T. Lewis, Mutual 
Life Insurance Company ; Hon. Jonn 
G. Carlisle, ex-Secretary of the Treas- 
ury; Frank W. Hawley, president of 
the West Indies Telegraph and Cable 
Company; William If. Baker, vice- 
president of the Postal Telegraph 
Company; George W. Balch, New 
York Produce Exchange; James 
Virdin, Corporation Trust Company. 

The following officers have been 
elected : President, Baron Louis A. 
Von Hoffmann; vice-president, Frank 
W. Hawley ; secretary, A. B. Donald- 
son. 
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PERSONAL. 

Mr. Guglielmo Marconi arrived in 
New York last Thursday, to prepare 
for the reporting of the forthcoming 
America’s cup yacht races by his 
system of space telegraphy. 

Mr. W. J. Clarke, general manager 
of the United States Electric Supply 
Company, of New York, was married 
on September 20 to Miss Ida Koelle, 
of Bedford Park, Long Island. 

Mr. C. E. Corrigan, president of 
the American Electric Vehicle Com- 
pany, recently spent a very delightful 
day aboard Sir Thomas Lipton’s 
steam yacht Erin as the guest of its 
owner. 

Mr. E. M. Barton, president of the 
Western Electric Company, has re- 
turned from Europe. The foreign 
trade of this great manufacturing 
company is very large, taxing the 
capacity of the factories of the com- 
pany in London, Antwerp and Paris. 

Mr. C. J. Field, engineer and con- 
tractor, who has for the past year and 
a half been identified with the Ameri- 
can Vitrified Conduit Company, has 
severed his connection with that com- 
pany to take the position of vice- 
president and general manager of the 
United States Motor Vehicle Com- 
pany, of New York city. Mr. Field 
also proposes to coutinue his separate 
interests as a consulting 
engineer and contractor on central 
station, railway and underground 
conduit work. 


business 


On October 25, at the home of the 
bride’s parents, the wedding of Mr. 
Roger Upton and Miss Elizabeth 
Phoebe Key Lloyd wili occur. Mr. 
Upton is a member of one of the 
oldest families of New England, which 
has for many years been closely iden- 
titied with large business interests in 


Boston. He is president of the 
Standard Thermometer & Electric 
Company, of Peabody, Mass. Miss 


Lloyd is the daughter of Colonel 
Edward Lloyd, of Wye House, Easton, 
Md. Colonel Lloyd is connected with 
the P. W. & B. R. R., and is a man 
well known in his state. It was on 
his plantation that Frederick Douglas 
was born and lived as a slave until he 
ran away. Mr. Upton’s large steam 
yacht will be sent south just before 
the wedding, and after the marriage 
the bride and groom will spend a 
month in deep-water cruising. 


The police department of Hartford, 
Conn., will soon be equipped with 
automobile patrol wagons, ambulance 
and prisoners’ van. ‘There are great 
possibilities in the way of the use of 
automobiles for municipal work, 
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SOME DRAWBACKS TO THE USE 
OF ACETYLENE. 


BY PROF. J. VERTESS. 


While coal gas had to struggle fora 
whole century before becoming the 
almost universal lighting agent, its 
rival, acetylene, has already—after 
only a short time—achieved a certain 
success. Of course acetylene is not a 
newly discovered body, but it is only 
since the economic production of 
varbide of calcium that it has be- 
come practicable as a lighting agent. 

Theoretically the production of 
acetylene is a very simple matter, but 
such is not the case practically. 

Carbide of calcium,as is well known, 
is a black, crystalline, very hard 
material, not decomposed by heat, 
but easily decomposed by water into 
acetylene and lime. It has a density 
of 2.2, and it is not soluble either in 
petroleum or in benzine. 

Concentrated acids have no action 
on it. 

Acetylene consists of a colorless 
gas, with a penetrating odor of garlic. 
Its density is 0.1 ; 1 litre of acetylene 
weighs 1.16 grammes. It is easily 
soluble in water, and can be liquefied 
at 0° under a pressure of 48 atmos- 
In this state it is very ex- 
plosive. It burns with a white flame, 
without a dark cone; the tempera- 
ture of this flame is lower than that 
of coal gas. 

Unfortunately, lighting by acetylene 
still presents numerous difficulties, to 
which I am desirous of calling the at- 
tention of specialists and others, now 
that I have had the opportunity of 
examining the installation which sup- 
plies the town of Veszprim in 
Hungary. 

Let us first consider the carbide, 
the source of all the trouble. This 
body is never pure, but always con- 
tains at least 20 per cent of the 
impurities. ‘Theoretically, 64 parts 
by weight of carbide should give 26 
parts of acetylene; that is to say, that 
1,000 grammes of carbide ought to 
produce 406.25 grammes of acetylene; 
and, as 1 litre of this gas weighs 1.16 
grammes, we ought to get 350 litres. 
But the Continental factories will not 
guarantee a return of more than 300 
litres, and practical experience shows 
that we can hardly depend on more 
than 280 to 290 litres. It is true that 
the estimation of the return is not 
free error, inas- 
much as during the weighing the 


pheres. 


from causes of 
carbide absorbs a certain amount of 
moisture from the atmosphere; this 
causes a loss of acetylene, but the 
small errors which result, when eal- 
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culated on 1,000 grammes of material, 
are multiplied in proportion. We 
are obliged to work with small quanti- 
ties, seeing that only 100 grammes 
of material give off 30 litres of gas, 
and it is difficult to arrange graduated 
gas-holders to store such large 
quantities. Further, the carbide is 
so little homogeneous that several 
samples must be tested and examined 
in order to obtain a mean value. If, 
on the other hand, we only take 10 
grammes, the error resulting from 
disengagement of acetylene in the air 
will be multiplied one hundred times 
if the results are calculated, as they 


should be, on 1,900 grammes. I have 
examined the manner in which 


the carbide behaves in the presence of 


of the decomposition of the acetylene, 
and thus the gas is decomposed into 
varbon and hydrogen. 

I have also noticed a very curious 
phenomenon in the gas pipes. I there 
found a deposit of finely divided car- 
bon, like soot. I also found a very 
remarkable liquid condensation, con- 
sisting of carbides of hydrogen. 
These bodies are also formed in the 
generators, whence the necessity of 
using siphons. We thus see that it 
is quite erroneous to imagine that 
acetylene does not require purifying. 

There is still another inconvenience 
resulting from impurities contained 
in acetylene. It is by no means un- 
common to see, in a closed place, a 
sort of fog fill the room after a longer 
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A Drrect-READING OHMMETER. 


acids, and [ found that concentrated 
sulphuric acid has no action on this 
body; but, no matter how little water 
the acid may contain, bubbles of gas 
are formed until the whole of the 
water is consumed. This property of 
the carbide of not being attacked by 
concentrated sulphuric acid enables 
us to estimate its producing power of 
acetylene. I have made several experi- 
ments in this direction, and the results 
obtained were fairly correct and con- 
cordant. 

I must here again mention that the 
carbide contains sulphur, phosphorus 
and nitrogen, from which it results 
that the acetylene will be contami- 
nated with sulphureted hydrogen, 
phosphureted hydrogen and ammonia. 
The acetylene must, therefore, be 
purified to the same extent as is coal 
gas, for fear that its use in closed 
places might cause serious accidents. 

But the greatest drawback of all is 
that acetylene burns with a smoky 
flame. Certainly the flame does not 
smoke at first, but after 200 or 300 
hours smoke begins to be formed. 
This is caused by the burners attain- 
ing a temperature higher than that 


or shorter interval. What is the 
cause of this phenomenon? The 
acetylene is decomposed in the burner, 
the carbon is deposited while the 
hydrogen burns, giving rise to the 
formation of watery vapor; and it is 
this,in conjunction with the ammonia, 
the sulphureted hydrogen and the 
phosphureted hydrogen, which pro- 
duces the fog, causing headache and 
nausea.—Chem. Zeitung. 








Examination For Electrical Engi- 
neer. 

It is announced that on October 17, 
18 and 19, 1899, in any city in the 
United States, where the Civil Serv- 
ice Commission has a board of exam- 
iners, examinations may be taken for 
the position of electrical engineer and 
draftsman. From the resulting eligi- 
ble list, a certification will be made to 
the position of electrical engineer and 
draftsman in the supervising archi- 
tect’s office, Treasury Department, at 


an annual salary of $1,400. ‘Those 
desiring to take the examination 


should apply to the United States 
Civil Service Commission, Washing- 
ton, D, U., for full particulars. 
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An Improved Direct-Reading Ohm. 
meter. 
Some months ago the Evectrica, 


Review illustrated an ohmmete 
made by the American Electric 
Specialty Company, 123 — Liberty 


street, New York. Since that time 
this instrument has been improved 
and modified, and as it is shown jp 
the illustration herewith it presents 
many radical changes over the 
original type. 

This instrument is} designed for 
the purpose of measuring resistance, 
and the idea of its construction js 
that it is accurate, portable, simple, 
cheap and self-contained. he prin. 
ciple of its construction is that of the 
well-known Wheatstone bridge and 
therefore the strength of the battery 
in no way affects its accuracy. It 
consists of two wires of special alloy 
which are stretched over suitable 
graduated scales. Several independ. 
ent resistances are provided which 
are connected in the proper way by 
means of a plug which will fit in any 


- one of the four holes provided for it 


on the right hand end of the instru 
ment. Thus there is only one plug 
in circuit and the possible error fron 
poor plug contact is very remote. 
Two binding posts are provided across 
which the resistance to be measured 
is connected. ‘These posts are marked 
xx. <A telephone receiver suitably 
connected to the device is held to the 
ear and the little key K is pressed 
shut with the thumb. This closes 
the battery circuit. A stylus is pro- 
vided which is held in the hand in 
much the same manner as a pen, and 
this is touched at various points along 
the wire until a point is found at 
which no click will be heard in the 
telephone receiver. 

The scales are lettered in several 
colors, and may have three or four 
sets of letters, according to the grade 
of the instrument. In the modern 
instrument four scales are used, 
where three previously served. The 
method of operating the instrument 
may be comprehended by a few 
moments’ study, and excellent re- 
sult8 are possible by persons who are 
not experts. Its accuracy is guarab- 
teed to within one-half of one per 
cent. 


e ae 

At Pine Bluff, Ark., a proposition 
for the municipal ownership of aD 
electric railway and lighting plant 
was recently defeated when the city 
attorney cited Section 27, Article 19, 
of the state constitution, which is to 
the effect that no property may be 
assessed fer the benefit of public im- 
provement unless the property adjoins 
the locality to be affected. 
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Electric Bell for Automobiles. 

A new type of electric bell has 
been designed by R. Ldwards & 
(ompauy, manufacturing electricians, 


144th street and Fourth avenue, 
New York, particularly for use on 
automobiles and similar purposes. 


The bell is fully enclosed so that it 





ELeciric BELL FOR AUTOMOBILES. 


is water, dust and insect proof. The 
central points are claimed to be free 
from the possibility of oxidization or 
corrosion. ‘lhe vibrations are rapid 
and regular; the hammer rod operates 
in a straight line through the case 
and does not project, so that it can 
not be tampered with, but is thrown 
entirely by the armature. It is de- 
signed to operate on any direct cur- 
rent, and is made in sizes from 3 to 
14 inches. This company have 
recently issued a Fall catalogue of 
electric bells, push buttons, electric 
fire alarm gongs, car pushes and 
electric specialties. 
* a 
Impurities of Aluminum. 

The impurities of aluminum pro- 
duced by the electrolytic method are 
chiefly silicon, iron and traces of car- 
bon. With improvements in apparatus 
and purity of materials these impuri 
ties have been reduced from 1.2 per 
cent in 1890 to 0.14 per cent in 1897, 
the greater part of the decrease being 
in the proportion of silicon. The sili- 
con is derived from the raw materials 
and from the electrodes, and these 
have undergone improvements as re- 
gards their purity, while the iron is 
derived principally from the iron melt- 
ing vessels. ‘Lhe author 
three types of plant designed to re- 
duce the contamination with iron to 
a minimum: 

Type 1—The bath is kept in fusion 


describes 
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partly by the current and partly by 
external heat. ‘The melting vessel is 
of cast-iron, with parallel sides sur- 
rounded by masonry, outside which 
the hot gases of a furnace circulate. 
The two electrodes, which are of car- 
bon, dip into the pot, and the cathode 
is placed immediately over a carbon 
box in which the aluminum is col- 
lected. This type, however, has the 
disadvantage that, owing to the for- 
mation of a fusible iron aluminum 
ulioy on the inside and the action of 
the furnace outside, the iron pots do 
not last much longer than a week. 
Type 2—The bath is kept in fusion 
by the heat of the current alone. ‘The 
iron pot is of the same form as the 
first, but is bare outside and lined 
with a layer of carbon inside. The 
anode dips into the bath, and the sides 
of the vessel form the cathode. ‘The 
metal collects at the bottom, and is 
withdrawn by means of a plugged 
hole. At first the proportion of iron 
in the aluminum is very small—0. 1—0.2 
per cent—but the high temperature 
employed allows the molten mass to 
filter through the carbon lining with 
the deposition of aluminum on the 
iron and of a certain amount of 
sodium, which is liable to corrode and 
disintegrate the carbon of the lining 


Fig, 2.—THE Brousu ARC 


and to allow increasing contamination 
of the metal with iron. If alloys are 
to be made, this type is very suitable, 
the vessel being made of the metal 
with which the aluminum is to be 
alloyed. 

Type 3—The bath is heated by the 





current alone, and the melting vessel 
is similar to Type 2, with an extra 
thick carbon lining. The two elec- 
trodes dip into the bath, and the vessel 
is not subjected to any electrical action. 
It is, consequently, more durable, and 
can be cooled on the outside, so that, 





Fic. 1.—Tue First Brush Arc GEN- 
ERATOR BUILr In 1877. 
while the temperature of the bath in 
fusion may be 750 degrees C., the 
metal pot can be kept as low as 500 
degrees C., and in this case it can be 
made of pure aluminum, contamina- 
tion by the penetration of the lining 
being thereby avoided.—7he Journal 
of the Society of Chemical Industry. 
‘ahi Nac 

The Metropolitan Street Railway 

Company, of New York city, has 


GENERATOR OF To-Day. 


mortgaged its car stable properties on 
Park and Madison avenues, to the 
Mutual Life Insurance Company for 
three years for $950,000. They were 
purchased a few days ago from the 
New York & Harlem Railroad for 
$1,350,000. 
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The Brush Arc Generator. 

An interesting comparison is afford- 
ed in the illustrations presented here- 
with, showing the first Brush are gen- 
erator built at Cleveland, Ohio, in 
1877, and the modern Brush gener- 
ator built by the General Electric 
Company. The first machine was 
used for store and mill lighting. The 
introduction of the electric are for 
street illumination was made in the 
Public Square in Cleveland, and was 
followed by the organization of local 
companies for commercial and street 
lighting. 

The old machines were built with a 
capacity of from 10 to 20 lights, while 
the modern Brush generator has a 
capacity of 100 lights and upwards at 
5,000 volts. The modern generator 
is of the same type and embodies the 
same general principles as the original 
machine, but with greatly improved 
construction, regulation and efficiency, 
combined with ease and cheapness of 
repair. 

All of the large Brush generators 
are now built on the multi-circuit 
system by which two or more inde- 
pendent circuits can be run from one 
generator, and the voltage on each 
circuit kept within safe limits. 

illo 


ITEMS OF INTEREST. 


In a recent action before the New 
York Appellate Court it was held 
that the superintendent of a city’s 
police-telegraph system is not a public 
ofticer, but is only an employé of the 
city employing him. 

For the first time the electromobile 
has been used as a wedding coach. 
At the marriage of Mr. W. J. Clarke 
and Miss Koelle last week, at Bedford 
Park, Long Island, the bride rode to 
and from the church in an electro- 
mobile. ‘This is said to be the first 
time that an automobile has been used 
for this purpose in this country. 


The following directors were elected 
at the annual meeting of the stock- 
holders of the Edison Electric Ilumi- 
nating Company, of Brooklyn, N. Y., 
last week : Nicholas F. Brady, Daniel 
J. Creem, A. W. Dater, H. C. 
Du Val, J. D. Fairchild, Bernard 
Gallagher, John G. Jenkins, ‘Thomas 
E. Murray, Royal C. Peabody, Henry 
Seibert, W. F. Sheehan, James N. 
Wallace and A. M. Young. The 
following officers were elected : Presi- 
dent, Bernard Gallagher; first vice- 
president, Henry Seibert; second 
vice - president, Royal C. Peabody; 
secretary, W. W. Freeman; treasurer 
and assistant secretary, A. W. Dater; 
assistant treasurer, A. N. Neilson. 
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OUR CANADIAN LETTER. 

WiscnesterR, OntT.—The council 
is negotiating with Egger & Sander- 
son to light the streets of the town. 

WinnipeG, Man.—It is reported 
that the Winnipeg Street Railway 
Co. will build new car barns next 
year. 

Toronto Junction, OntT.—The 
Toronto & Suburban Railway will 
probably be extended to Islington 
and Cooksville. 

ARMPRIOR, ONT.—At the meeting 
of council on August 9, a franchise 
for electric street lighting was given 
to R. Anderson, of Ottawa. 

TEssaLon, OntT.—It is said that 
the Rock Lake Mining Co. pur- 
pose building an electric railway from 
Bruce Mines to their mine. 

Kamuoops, B. C.—The ratepayers 
voted on a by-law to raise $27,000 to 
improve the waterworks system, and 
$10,500 to extend the electric light 
plant. 

TEESWATER, Ont. — The council 
is considering the purchase of the 
existing electric light plant and the 
erection of a stand pipe for waterworks 
purposes. 

ALMONTE, ONT.—On September 25 
a vote of the ratepayers will be taken 
on a by-law to raise $30,000 by deben- 
tures for installing a civic electric 
light plant. 

LiveRPOOL, N. S.— New tenders 
for furnishing an are and incandescent 
lighting plant for the town are in- 
vited up to August 21. Address D. C. 
Mulhall, Mayor. 

NeLson, B. C.—The power-house 
of the Nelson Electric Tramway Co. 
will be erected at the boundary line of 
the city limits. C. 5. Drummond is 
president of the company. 

CoaTicook, QuE.—The Coaticook 
Electric Light & Power Co. have 
made application from taxation on 
proposed plant, to be used auxiliary 
to the present lighting station. 


Erie, Ont.—Mr. E. Baxter, of 
Fort Erie, is said to be considering 
the building of an electric railway 
along the Canadian bank of the 
Niagara river from Fort Erie to Chip- 
pewa. 

Orrawa, OnT.—The Ottawa Elec- 
tric Railway Co., at a meeting held 
last week, decided to commence im- 
mediately the extension of its line to 
Britannia. The distance is about 
seven miles. 

QuEBEC,QUE.—The Canadian Elec- 
tric Light Co. will shortly let con- 
tracts for power house, hydraulic and 
electric machinery and transmission 
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line. T. Pringle & Son, Montreal, 
engineers in charge. 

Weston, Ont.—The council has 
decided to submit to the ratepayers a 
by-law providing $6,000 for the pur- 
chase of an electric light plant. A 
waterworks by-law may be submitted 
at the same time. 

BERLIN, OnT.—The Berlin Gas 
and Electric Light Co. are reported 
to be considering the building of an 
electric railway to Preston. Should 
this step be decided upon a new 
power-house will likely be erected. 

St. CaTHERINES, OntT.—The St. 
Catherines Hydraulic Co. has been 
incorporated, capital $40,000, to pro- 
duce and distribute electricity. T. R. 
Merrit, W. H. Merrit and J. H. 
Ingersoll are provisional directors. 


Catherine streets. The Demarara 
Electric Co. has been organized in 
this city, for the purpose of doing 
business in Demarara. The company 
has purchased the franchises of the 
British Guiana Light and Power Co. 
and the Georgetown Tramway Co., 
and will convert the street railway 
system at Georgetown to electricity. 
W. B. C. Chapman, James Hutchison 
and B. V. Pearson are provisional 
directors. J. A.C. 
Montreal, September 23. 


Compact Enclosed Motors. 


Herewith is illustrated a very good 
and compact type of direct-current 
motor which is made in small sizes 
for various varieties of work. It is 
designed to be fastened either to the 
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SmiTuH’s FaLts,OntT.—Mr. Martin, 
architect of this city, has a scheme on 
foot for connecting the Summer 
resorts along the Rideau river, with 
an electric railway. He has secured 
the lease of the water-power at Jones’ 
Falls. 

Liverpoot, N. §.—The contract 
for an electric light plant for the 
town has been awarded to the Royal 
Electric Co., at price of $8,580. The 
Canadian General Electric Co. ten- 
dered at $8,697 and F. W. Clarke at 
$8,508. : 

HAMILTON, Onr.—In connection 
with the acquisition by the Cataract 
Power Company of the street railway 
systems, it is stated that another 
transmission line will be constructed 
between the power-house and Hamil- 
ton. Plans for introducing electricity 
as a motive power at the sewage dis- 
posal works are under consideration 
by the city engineer. 

MonTREAL,QUE.—Plans have been 
prepared by Ed. Maxwell, architect, 
for a club house for the Montreal 
Street Railway Company, to be erected 
Harbor and St. 


on the corner of 


floor, wall or ceiling, and runs equally 
well in any of these positions. Its 
makers, the Onondaga Dynamo Com- 
pany, of Syracuse, N. Y., supply it 
either with the end plates perforated 
as shown in the illustration, or solid, 
making the motor strictly air-tight 
for use in dusty situations. Up to 
5h. p. the machine is bi-polar, but 
above this size it is multipolar. It 
is intended to run at moderate speeds 


on the usual 110 to 220-volt circuit. 
—_——~ao-___—— 


A High-Tension Power Trans. 

mission. 

On September 13, current was first 
turned on the transmission line from 
Allegan dam to the town of Kalama- 
z00, Michigan, a distance of about 22 
miles. ‘The chief interest in the line 
centres in the fact that a pressure of 
25,000 volts is used on it. It is in- 
tended to increase this to 40,000 volts, 
if experience shows that the climate 
will permit. ‘The line is to be ex- 
tended to Battle Creek and Jackson, 
Michigan, by the end of the year, 
and will then be the longest power 
transmission line in the world—ninety 
miles. 
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Wall Street and the 
Stock Market. 


Monday morning of the current 
week witnessed the climax of the 
urgent liquidation of speculative hold. 
ings of stocks, which was forced by 
the stringent money market. Since 
then the market has been irregular, 
but with a tendency toward higher 
prices. During the week just closed, 
the volume of trade has been large, 
and, consequently, the fluctuations jp 
prices have been more than ordinarily 
wide. ‘The climax of Monday resulted 
in easing the position of the Assoc. 
ated Banks. The situation in South 
Africa continues to be a problem 
whose early solution is highly desir. 
able for the stability of the financial 
situation. The state of trade is stil] 
wonderfully satisfactory, and railroad 
traffic returns continue to be enor. 
mous. 

On the New York Stock Exchange 
General Electric closed the week at 
121 bid and 122 asked, a gain of ¥ 
point for the week. Metropolitan 
Street Railway, of New York, closed 
at 202 bid and 202% asked, a gain of 
814 points for the week. Third Av. 
enue Railroad, of New York, closed 
at 180 bid and 185 asked, a loss for 
the week of 2} points. Brooklyn 
Rapid Transit closed at 8914 bid and 
89% asked, a gain of one point for 
the week. ‘This was one of the stocks 
that temporarily suffered most severely 
in the run of low prices on Monday. 

On the Boston Exchange American 
Bell Telephone closed at 360 bid and 
362 asked, a loss of 3 points for the 
week. Erie Telephone closed at 113 
bid and no asked price, a gain of 4% 
points in the bid price for the week. 

On the Philadelphia Exchange 
Electric Storage Battery, common, 
closed at 135 bid and 140 asked, 
gain of 2 points in the bid price for 
the week. Union Traction closed at 
40 bid and 40% asked, a loss of % 
point for the week. 

On the Curb, or outside market, in 
New York, Electric Vehicle closed at 
97 bid and 100 asked, a loss of 5 
points for the week. Electric Boat 
closed at 21 bid and 24 asked, a gail 
of 1 point in the bid price for the 
week. 

Wall Street, September 23. 


Electricaj 





Engineers are at work for the 
Lewiston, Brunswick & Bath, Me. 
Electric Street Railway Company, 
surveying a route for an_ electric 
street railway from Brunswick to Yar 
mouth, connecting there with the 
Yarmouth electric road for Portland 
and points West. 
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Methods of Joining Aluminum 
Wire. 


The interest in aluminum wire, 
which is becoming widespread, on 
account of the continued high price 
of copper and the possible substitution 
of the newer metal, extends also to 
the details of the use of such wire in 
practice. There are presented here- 
with five illustrations of methods re- 
cently patented in Germany for mak- 
ing joints in aluminum wire and 
described in one of our German con- 
temporaries. 

It is well known that it is an ex- 
ceedingly difficult matter to solder 
aluminum. At the same time when 
a mechanical joint is made it is neces- 
sary that all the parts of it should be 
of aluminum, otherwise an electro- 
lytic action will take place which will 
be very detrimental. 

In Fig. 1 is shown a simple con- 
necter, consisting of a slotted tube of 
aluminum with the end holes slightly 
coned. The wire ends are thrust 
through from the outside, bent 
around through the slotted hole, their 
ends upset by means of a hammer and 
hand vice and then drawn back to the 
position shown. Fig. 2 is too simple 
to need description. After the halves 
of this clamp have been screwed to- 
gether it is made fast by a pin driven 
through the threaded part. Fig. 
3 shows an arrangement for clamping 
cables. This, it will be seen, is simply 
a short tube with numerous set- 
screws in it, so arranged that they 
will bind tightly the end of the 
cable into the tube. In Fig. 4 
a simple and ingenious arrangement 
is displayed. It consists of a double- 
coned aluminum tube. A _ round 
conical wedge, having an axial hole 
through it, is started on the middle 
wire of each cable end. When the 
two are thrust into the opposite ends 
of the coupling, the butts of the 
wedges meet, driving the wedges 
home, as shown in the illustration, 
and expanding the cable so it can not 
pull out through the ends. Fig. 5 is 
a simple screw coupling, with ex- 
panded ends, the whole being made in 
two longitudinal halves. ‘This is in- 
tended for large wires and cables, and 
is said to be satisfactory in operation. 
None of these methods seems to be 
any more satisfactory than some of 
the tube unions used in this country. 
A good, simple and satisfactory joint 
may be made as follows : Take a sheet 
of aluminum, of a thickness of about 
one-quarter the diameter of the wire, 
and cut strips of it so that each edge 
may be rolled around a mandrel 
toward the middle to form, when this 
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is done, a sort of twin tube. One 
wire end inserted in each of these 
tubular channels, and the whole then 
vigorously twisted with two pairs of 
pliers or monkey-wrenches, makes a 
good, solid and substantial, if un- 
sightly joint. 

soon Sigg 


ELECTRIC RAILWAY NOTES. 

The Lexington & Boston, Mass., 
Street Railway Company is rapidly 
completing its road. 

The Tiffin, Fostoria & Eastern 
Electric Railway Company has begun 
the erection of its car barns at Fos- 
toria, Ohio. 

J. C. Shaffer, of Chicago, has se- 
cured a thirty-day option on the three 
street railways and two inclines in 
Chattanooga, Tenn. 
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The Wilkes-Barre and Wyoming 
Valley, Pa., Traction Company will 
spend about $100,000 in improve- 
ments, including a new car barn. 


C. W. Foote, of Zanesville, Ohio, 
has assumed the management of the 
Cincinnati & Miami Valley Traction 
Company, succeeding Wm. Yeatman. 

The Columbus, New Albany & 
Johnstown, Ohio, Traction Com- 
pany has been granted a franchise. 
The work is to be started by January 
1, 1900. 

It is stated that the extension of 
the Saratoga Traction Company’s 
road from Ballston Spa to Mechanic- 
ville, N. Y., a distance of 13 miles, 
has been decided upon. 

The British Columbia Electric Rail- 
way Company, of Vancouver, is to 
spend half a million of dollars in ex- 
tending and improving its local lines. 
About half the amount is to be in- 
vested in rolling stock and equipment. 


REVIEW 


The Fall River, Mass., Shore Line 
Street Railway Company has been in- 
corporated. The concern plans to 
lay a trolley road in certain localities 
within the city limits not now accom- 
modated, and ultimately to extend 
into Tiverton, R. I., and Westport, 
R. I. 


Representatives of the Jackson, Al- 
bion, Marshall & Battle Creek Street 
Railway Company have notified the 
Marshall, Mich., council that the 
company would accept the franchise 
prepared by that body. By its terms 
the road pays $5,000 to apply on 
street paving and gives eight tickets 
for a quarter. Work is to be com- 
menced on the road in ninety days 
and to be completed in one year. 


R. 'T. Wilson, of New York, prin- 
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cipal owner of the Detroit street rail- 
ways, has submitted his ultimatum 
to Gov. Pingree on the question of 
the purchase of his railways for and 
in behalf of the city. If Gov. Pin- 
gree and his associates, Elliott G. 
Stevenson and J. C. Hutchison, do 
not pay over the. price, $15,000,000, 
on or before Nov. 1, 1899, he will 
not part with his property for less 
than $17,000,000, and probably not 
at all. 


The Chicago Telephone Company 
has completed its New Lenox exten- 
sion. <A station has been placed 
there, and connections will be made 
to the surrounding district. It is 
proposed to continue the line to Blue 
Island, where Chicago connections 
will be This will give the 
company from six to eight additional 
lines to that city, and enable it to 
handle its toll business much more 
satisfactorily than now. 


made. 
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‘‘Electric Capsules.”’ 


A concern calling itself the National 
Light and Power Company has been 
organized under the laws of New 
Jersey, with a capital of $15,000,000, 
to manufacture electric capsules. It 
appears that an electric capsule is a 
combination of chemicals that is to be 
dissolved in water to make electricity. 
This new combination is so powerful, 
according to the company, that a 
three-grain capsule of it, put into an 
ordinary battery cell, will yield enongh 
electricity to run a 16-candle-power 
incandescent light for one hour. It 
is said that the chemical can be sold 
as cheaply as calomel. It is also said 
that the new agent will not consume 
zinc in the battery as rapidly as the 
solution now in use. It is not stated 
what the effect would be if a capsule 
were accidentally swallowed. 

Of course this valuable agency is a 
secret. One John Post is the alleged 
inventor and president of the com- 
pany, which, by the way, has an 
ornamental board of directors that 
would do credit to a National bank. 

It is stated that the stock of the 
company is now on sale; the capsules 
are not. Some of the claims made 
for this amazing invention are 
exceedingly ridiculous. For exam- 
ple, the company says, a particular 
advantage will be its application to 
automobiles. ‘The recharging of 
storage batteries will be no longer 
necessary when a_ battery can be 
started upat full strength by merely 
dropping a capsule into it. Every 
farmer, camper, yachtsman and 
householder can have his own electric 
light plant. All one will have to do, 
if he lives at the seaside, is to get a 
capsule, make electricity,extract gold 
from the sea, buy more capsules with 
it, and so on ad infinitum ! 

onesie a 

A Fine Electric [ining Plant. 

The Pikes Peak Power Company is 
at work on the installation of a 3,200 
horse-power plant on Middle Beaver 
Creek, in Colorado, which will supply 
current to the Cripple Creek District 
Electric Railway and certain 
mines in the neighborhood. About 
one hundred and fifty million cubic 
feet of water will be impounded at a 
height of 2,300 feet above the impulse 
wheels in the plant. It is expected 
that current will be turned on in 
about six months. 


also 


é ame 

The Boston Electric Light Company 
has declared a regular quarterly divi- 
per payable 
The transfer books close 


dend of $1.50 share, 
October 14. 


October 1 to 15 inclusive. 
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A New Automobile Company. 

The United States Motor Vehicle 
Company, which was recently incor- 
porated under New Jersey laws, with 
$1,500,000 capital stock, has opened 
offices in the Townsend Building at 
25th street and Broadway, New York 
City. This company, it is understood, 
has secured some very strong patents, 
and has already developed types of 
gasoline, electrical and other vehicles, 
and will be on the market very shortly 
with both pleasure and commercial 
vehicles, comprising different types of 
carriages, delivery wagons, trucks, 
omnibuses, coaches, ete. The com- 
pany will also make marine and 
stationary types of engines. Mr. C. J. 
Field, who has been prominently 
identified with electric railway and 
central station work for the last 
twelve years, is largely interested in 
this company, and is the vice-presi- 
dent and general manager. 

: a - 

Electric Tramways in London. 

The London United Tramways, 
Limited, is about to install 33 miles 
of electric tramway to the west of 
London. Part of this is already in 
existence in horse lines, and part is 
to be built, says Engineering. The 
tramways start, at the eastern end, at 
two points not far apart. One of 
these is at Shepherd’s Bush, the 
terminus of the Central London Elec- 
tric Railway, which runs from there 
to the Bank, and the other is at 
Hammersmith Broadway. ‘There will 
be, roughly speaking, three systems. 
The north line runs from Shepherd’s 
Bush, through Acton, Hanwell and 
Southall, to Uxbridge, about 12 
miles. The central line 
from Hammersmith, through Chis- 
wick, Brentford and Hounslow, 
for about 8 miles. The southern 
system has two connections with the 
central system at Kew Bridge, and at 
a spot about a mile west of Brent- 
ford, and comprises a network of 
lines running through Richmond, 
Twickenham, Teddington, Hampton 
Wick, and Hampton Court. ‘There 
is to be a single power station in the 
Turnham Green road with two sub- 
stations. The portion of the line 
lying in the County of London will 
be equipped on the conduit system, a 
total of 414 miles; the remainder will 
be on the trolley system. The motor 
cars will have bodies 21 ft. 4 in. long 
inside, supported on two four-wheel 
bogies, the gauge by 4 ft. 8% in. 
Mr. J. Clifton Robinson is en- 
gineer to the company, and 
Mr. H. F. Parshall, consulting en- 
gineer. In the 


runs 


south of London 
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the County Council contemplate con- 
structing a conduit line from West- 
minster Bridge along Kensington 
road, Clapham road and Clapham 
common to Balham. ‘This scheme is 
in the hands of Professor A. B. W. 
Kennedy, and £10,000 have been 
voted for the cost of the preliminary 
stages. It would, therefore, seem 
that London is on the eve of a trial 
of electric traction on the two rival 
systems on a large scale, the introduc- 
tion of the conduit system being 
largely due, no doubt, to the success 
which has been achieved with it in 
New York. It will be an interesting 
piece of engineering work to design 
the switches and crossing at the Ele- 
phant and Castle when that section 
comes to be built, if ever it be. 
— 
A Smoke Alarm. 

The accompanying — illustration 
shows an ingenious combined electrical 
and chemical fire-alarm apparatus, 
which gives its indications when the 
atmosphere becomes so vitiated with 
smoke that it will not support the 
combustion of a gas flame. In the 
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SMOKE-ALAKM THERMOSTAT. 


interior of the apparatus a small gas 
flame constantly warms a thermostatic 
bar, the electric circuit through the 
apparatus being normally open as long 
as the flame holds out to burn. If 
the air in the apartment in which the 
apparatus is installed becomes vitiated 
with smoke the little gas flame goes 
out, and the thermostatic bar, cooling 
otf, closes the circuit and gives the 
alarm. The apparatus was recently 
patented by Mr. Henry C. Baer, of 
New York city. 


Destruction of the Amazon Rubber 
Forests. 

Commander C. C. Todd, of the 
United States Navy, has returned 
from an expedition up the Amazon 
river, in the course of which the gun- 


boat Wilmington ascended — that 
stream 2,500 miles. ‘The voyage of 
the Wilmington was undertaken 


principally for the study of the fauna 
and flora of the Amazon basin. 
Commander Todd, in the course of 
an interview in the New York Sun, 
makes the following interesting state- 
ments about the rubber forests of 
central Brazil : 

‘The principal industry along the 
Amazon is the production of rubber. 
I am inclined to believe the rubber 
industry is seriously threatened by 
the great inroads now being made 
on the source of supply. Thousands 
of people are going from southern 
Brazil and elsewhere into the Amazon 
country to engage in the business 
This territory has never been thor- 
oughly explored, and no adequate in- 
formation can be had as to how far 
back from the river the forest of 
rubber trees extends. Consequently 
it is impossible to correctly estimate 
the visible supply, but this much is 
certain, that with the employment of 
the present method the supply must 
be rapidly diminishing. While those 
who hold concessions for enormous 
tracts of the rubber land claim that 
they are gathering the production in 
such a manner as not to injure the 
growth and productiveness of the 
tree, it is impossible for them to 
protect their land from the ravages of 
the independent rubber hunter. All 
that is known about these men is 
that they slip off into the forest in 
their canoes and return with a canoe 
full of rubber. It is natural to sup- 
pose that they secured this rubber in 
the easiest manner possible, which is 
by sinking a great hole in the tree 
and securing all the sap at one time, 
leaving the tree to die. With raw 
rubber at a dollar a pound at Para, 
the profits of rubber hunting are 
enormous, and, as in the gold mining 
region, everything else is neglected 
for the one product. The highest 
prices are paid for ordinary necessi- 
ties, which could be easily produced 
in that region were it not that every- 
body is intent on securing rubber.” 

oa : 

The Dunean integrating watt- 
meter for single-phase alternating- 
currents is illustrated and described 
in a bulletin just issued by the 
Siemans & Halske Electric Company 
of America, of Chicago. The bulletin 
may be had free on application. 
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A Double Street-Car Fare Register. 

A double fare register, simple, 
strong and accurate, is illustrated 
herewith, and manufactured by the 
Sterling Supply and Manufacturing 
Company, of New York city. It 
consists of two distinct registers jn 
one case, operated through a train of 
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A DouBLE STREEr-CAR FARE REGIsTER, 
gears and not entirely by springs. 
No cams or dogs are used, and the 
gear connection between the trip and 
totalizer wheels is positive. All parts 
are interchangeable, and each is a care- 
fully tested steel casting. The register 
may be operated by either a cord or 
rod device. The Sterling Supply and 
Manufacturing Company emphasize 
the high quality of this register. 


> 





BUSINESS NOTES. 

A new catalogue has just been 
issued by the Electric Appliance Com- 
pany, Chicago, covering the entire 
line of Edison, T.-H. and Westing- 
house sockets, receptacles, ete. This 
catalogue illustrates the latest im- 
provements in the socket line. A net 
price list accompanies the catalogue. 

Louis W. Jones, formerly sec’y 
and treas. of the Osborne Electric 
Mf’g Co., of Chicago, has purchased 
the entire interest of the above named 
company and will continue the busi- 
ness at the same location and under 
the same name. ‘The company is just 
now enjoying an excellent trade, and 
the friends and acquaintances of Mr. 
Jones in the electrical trade wish him 
every success. 

The Chapman voltage regulator, 
made by the Belknap Motor Company, 
of Portland, Me., is adapted for use 
on either direct or alternating-current 
systems, and is designed to give steady 
lights in spite of changing speed and 
varying loads. The regulator com- 
pensates for line losses and automati- 
cally maintains a practically constant 
voltage at any chosen center of dis- 
tribution. A description of the de- 
vice may be obtained from the Belknap 
Motor Company, or from the com- 
pany’s representative in the middle 
Atlantic and Southern states, Mr. 
A. W. Koenig, Room 507, 9 Maiden 
Lane, New York city. 
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Electrical Development in 
Germany. 


Germany has already, for a number 
of years, held a leading position in 
everything connected with electricity, 
but statistics just published, dealing 
with the year ending March 1, 1898- 
49, show that the strides made during 
that period surpass those of any pre- 
vious year. During the year referred 
to, no less than 105 new electric sta- 
tions were constructed, against 96 
during the period March 1, 1897-98, 
and yet the present year will mate- 
rially eclipse its predecessor, a total 
of 123 new electric stations having 
been decided upon or already partly 
constructed. At present there are 
504 electric stations in operation in 
Germany, exclusive of those which 
solely apply their power to the work- 
ing of electric tramways, and of all 
private stations. Of this aggregate, 
only 16 hail from the eighties, the 
oldest electric station in the German 
Empire, the Berlin central station in 
Markgrafenstrasse, in Berlin, having 
commenced work in September, 1885. 
The rapidity with which the building 
of electric stations is taking place, 
says London Hngineering, becomes 
still more striking when it is compared 
with the time during which the exist- 
ing number of gasworks have been 


constructed. There are now 816 
gasworks in Germany, of which 
the first—the one at Hanover— 
was built in 1825, whilst the 504 


electric stations have all been con- 
structed in some 15 years. Of the 
electric stations, three-fifths are being 
worked exclusively by steam, and one- 
tenth exclusively by water power. As 
regards capacity, the Rheinfelden in- 
stallation (transmission), in Baden, 
heads the list with an aggregate 
capacity of 12,000 kilowatts; next 
comes the Zollvereinsneiderlags cen- 
tral in Hamburg with 7,033 kilowatts, 
the centrals of the Berlin electrical 
works in Spandanersterasse, Maner- 
strasse, and Schiffbauerdamm with 
respectively 5,708, 5,486, and 4,828 
kilowatts, and the electric station at 
Frankfort - on - the- Main with 4,152 
kilowatts; all the others have 
than 4,000 kilowatts. The aggregate 
number of incandescent lamps, which 
are being fed by all the electric stations 
in Germany, was in 1894 about 500,- 
000, whilst it is now about 2,000,000. 
The aggregate number of are lamps 
was in 1894 about 12,500, but it has 
now risen to about 41,200. The 
aggregate capacity of motors worked 
by the electric stations amounts to 
68,600 horse-power. One naturally 
wonders how long this rapid deyelop- 


less 
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ment can go on, and whether the 
climax must not soon be reached. In 
this connection it is of interest to 
note that of Germany’s seven cities of 
more than 350,000 inhabitants, all 
have electric central stations; of towns 
between 250,000 and 100,000 there are 
21, and they will all have electric 
central stations by the end of the 
present year, whilst of the 30 towns 
of 100,000 to 50,000 inhabitants, only 
eight will be without electric central 
stations at the end of the current 








A Governor for Impulse Water- 
Wheels. 2 

The admirable performance of the 
various types of impulse wheels in 
use under high heads and with com- 
paratively small volumes of water 
have made them very popular for 
driving dynamos. In this type of 
wheel, regulation is usually effected 
by diverting the jet of water which 
impinges upon the buckets of the 
wheel, it being out of the question to 
attempt governing by varying the 





THE LOMBARD WATER-WHEEL GOVERNOR. 


year. More scope is afforded by the 
3,073 towns of 50,000 to 2,000 in- 
habitants, 2,662 of these being with- 
out electric stations. 
ze ae o 
Suit on Carbon Patents. 

Judge Gray, sitting in the United 
States Circuit Court for the District 
of New Jersey, on September 12, 
heard the application of the Phoenix 
Battery Manufacturing Company, of 
St. Louis, for an injunction to restrain 
the National Carbon Company, of 
Cleveland, from infringing one of 
the plaintiff's patents. No decision 


Was given. 
Z amt : 


Messrs. Gatlin & Radford have in- 
stalled at Murray, Ky., a 35 kilowatt 
light and power generator. Arc 
lights will be supplied to the town at 
$72 per year each. 


volume of flow at the high velocities 
which the water attains in plants of 
this character. 

The illustration shows a type of 
jet-deflecting relay governor made by 
the Lombard Water-Wheel Governor 
Company, of Boston, Mass. It con- 
sists of a hydraulic piston which ex- 
erts its thrust in either direction, 
through the mechanism of a rack 


and quadrant, to a rock shaft 
which is connected to the nozzle 
mechanism. 


This rock shaft, which is shown cut 
off short in the illustration, may be 
extended on either side of the gov- 
ernor and fitted with one-half of a 
coupling, the other half of the coup- 
ling being on the shaft furnished with 
the water-wheel. There are no elec- 
trie contact points, friction disks, 
differential gears, ratchets or similar 
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devices on this governor to get out of 
order. 

The hydraulic piston is actuated by 
water under flume pressure, and is of 
such area and stroke that it develops 
five foot-pounds per foot of head: 
that is, if the water-wheel were work- 
ing under 100-foot head, the governor 
would develop 5 x 100 = 500 foot- 
pounds in the act of taking the water 
off or letting it on the water-wheel. 
This amount of energy is said to be 
amply sufficient to control the largest 
impulse wheels made, if they are 
properly arranged. 

<= 
A Simple and Significant Name. 
[From the Des Moines, Iowa, Leader.| 

The ELecTRICAL REVIEW offered a 
prize for the best name for the elec- 
trically-driven automobile and got 400 
which it selected the 
simple and significant one, electro- 
mobile. of the like 
*elecar” and ‘* autovolt,” were abor- 
tive horrors, such as we have all be- 


answers, from 


Some names, 


come familiar with in these days of 
many inventions; others were com- 
plimentary, such as ‘‘ Franklin” and 
**Faraday;” and still others were 
frankly humorous. Of the latter, 
decidedly the most suecessful and 
suggestive were ‘‘trolley-ho” and 
‘*equine-nit.” 
aoe 
Interrupting the Long-Distance 
Telephone Service. 

John Mitchell, of New York city, 
was arrested early one morning last 
week after an exciting chase, and was 
charged with malicious mischief in 
cutting long-distance telephone wires. 
A policeman was standing near the 
Central Bridge, at 159th street and 
the Harlem River, just after mid- 
night, when he noticed a man on top 
of a telegraph pole tampering with the 
wires. On going closer he saw that 
the man was cutting the wire, and 
that there was another man winding 
some wire near the pole. ‘The police- 
man made a dash for the man on the 
ground, but he got away. While he 
was trying to catch him, the man on 
the pole, who was Mitchell, climbed 
down and tried to get away. When 
he saw the policeman near him, he 
jumped into the river. He was found 
hiding under the bank two hours later. 
Just as Mitchell was caught a foreman 
employed by the telephone company 
came along and told the policeman 
that the telephone wire to Chicago 
had been cut. A repair wagon was 
summoned, and the break was soon 
mended. ‘The foreman appeared as 
complainant against Mitchell in court, 
and told the magistrate that the break 
in the wire had caused a loss to the 
company of nearly $500 in tolls. 
Mitchell was held for trial in Special 
Sessions. 
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Independent Telephone Service in 
the Northwest. 

Mr. J. B. Ware, of the Citizens 
Telephone Company, Grand Rapids, 
Mich., has forwarded a communica- 
tion relating to the growth of the 
independent telephone movement in 
the state of Michigan. Among other 
matters, Mr. Ware states: 

The constant growth of the Citizens 
Telephone Company, Grand Rapids, 
is shown by the following statistics 
from its last directory, May, 1899: 







‘Phones State Line Total 
Date. in service, “phones, ‘phones 
eet, 2008. oss cc 50s 4m nore 
Sept. 1, 1895. —..... 1,480 951 2,411 
Jan. 1, 1897...... 1,776 1,628 3,404 
Oe ee 1,848 3,767 
Oce:. 20, 188 2,028 4,102 
April 22, 1898. 4,382 6.708 
Nov. 1, 1898..........2.48 5.677 8,105 
Mav 1, 1899... 2.841 19,043 21,884 


The telephones actually in service 
in Grand Rapids on August 1. 1899, 
based on the most reliable figures 
obtainable, were as follows: 





Business. Residence. Total. 

kn SORE 1,750 1,150 2,900 
MG ces sekanessente 600 1,000 1,600 
1,150 150 1,300 


The Citizens Telephone Company 
now owns fourteen exchanges. seventy- 
two toll stations, over 700 miles of 
metallic circuit and has over 3,600 
telephones of its own in service. 

In Muskegon the Citizens Tele- 
phone Co. began service in October, 
1896. It has had a constant and re- 
markuble growth, and now has 540 
telephones in service. The Bell Co.’s 
Muskegon exchange numbers less than 
150 telephones, and has received no 
regular exchange service rentals for 
two and one-half years. 

The Twin City Telephone Co. occu- 
pied Benton Harbor and St. Joseph 
in the Fall cf 1896, which record is 
also a remarkably successful one. 
especially in Benton Harbor, where it 
has nearly 400 telephones in service, 
while the Bell Co. bas less than forty 
—reported to be twelve. 

Lansing, Kalamazoo, Three Rivers, 
Allegan, Cadillac, Petoskey and other 
important towns in Western Michigan 
have had suecessful exchanges in 
operation for two or more years, each 
with its interesting history. Eastern 
Michigan has developed the tele- 
phone field in a rapid way. The 
largest exchange in the State, as 
shown hy official figures on January 
1, 1899. was that of the Detroit Tele- 
phone Co., with over 5,200 telephones 
in operation in Detroit. The Bell 
Co.’s exchange on that date was 
4,704, the largest number in its his- 
tory. For over two years the Detroit 
exchange was the largest independent 
exchange in the United States, and 
the writer doubts whether the very 
successful exchanges in St. Louis, 
Mo.. and Indianapolis, Ind., recently 
started, have, as yet, more telephones 
in service. 

Inspired by the suecess of the De- 
troit exchange, the New State Tele- 
phone Co. was organized to build 
exchanges and toll-lines in territory 
naturally tributary to Detroit. It has 
a capital of $1,000,000 and owns a 
large number of exchanges at Jack- 
son, Ann Arbor, Port Huron, Mount 
Clemens and other cities, together 
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with a large mileage of State lines. 
Its main office is in Detroit. 

The Valiey Telephone Co. has built 
exchanges in Saginaw, Bay City and 
Flint, and in other and smaller cities 
in its neighborhood, and has about 
3,000 telephones in service, with every 
indication of permanent success. 

The Thumb Telephone Co. has 
covered the counties of Huron, Tus- 
cola and Sanilac quite fully, having 
over 400 miles of circuits, and is mak- 
ing many improvements. 

The Union Telephone Co. is one of 
the latest organized, with main office 
at Alma. It is connecting the Sag- 
inaw district with the Citizens system 
and expects to occupy the interior 
territory. 

One of the strongest companies in 
the State is the Central Telephone 
Co., of Kalamazoo, which has covered 
the southwestern portion with fine 
copper toll-lines, and is managed in 
a businesslike way that insures suc- 
cess. Besides these there are other 
companies of lesser size, but of great 
importance, in various parts of the 
State, of which time does not permit 
details The Alpena movement and 
the Upper Peninsular companies have 
accomplished much and deserve more 
space than the writer commands. It 
can be said, briefly, that in the Upper 
Peninsular the independents have 
over 3,000 telephones in service, be- 
lieved to be more than has the Bell 
Co. in the same field. There are no 
toll-lines in the Upper Peninsular 
connecting the different sections to- 
gether. 

The independent long - distance 
companies of Ohio and Indiana will 
make it possible within a very few 
months for the exchanges in Lower 
Michigan to talk to points north of 
the Ohio River between Pittsburgh 
and St. Louis Already It. Wayne 
and other interstate poimts are 
reached by copper long-distance cir- 
cuits, 

Besides surpassing the Bell Co. in 
numbers of telephones and exchanges 
the independents have more copper 
circuits, more miles of wire and have 
about 200 more toll stations than 
does the Michigan Telephone Co. 
The map of the independent lines in- 
dicates a more thorough covering of 
the State by the independent lines. 

It is but fair to state that in the 
great majority of cases the inde- 
pendent companies are improving 
their property and are in all cases 
giving better service than was given 
before these companies began service; 
that the rates for exchange and toll 
service, while perhaps on an average 
scarcely half the former Michigan 
Telephone Co.’s rates, in a very large 
majority of cases enable the paying of 
dividends satisfactory to the average 
business man, and many of the com- 
pan:es are so doing. While it is true 
that in a few cases independent rates 
have been made too low, asa rule they 
can be maintained permanently. un- 
less by reason of excessive growth of 
exchanges. 


The independent movement in 


Michigan has resulted thus far in the 
following: 1. 
exchange and toil service. 2. 


Lower rates for both 
Better 


service for exchange and toll lines. 
3. More telephones in use and greater 
use of telephones. 4. Greater con- 
sideration of telephone users. And, 
because it is in the interest of all the 
people of the State, it will continue 
to grow and prosper until through it 
every community in the State—busi- 
ness, manufacturing, farming, fruit 
growing, all—will have, permanently, 
good telephone service at reasonable 
rates and managed by citizens of the 
State. Never again will the old rates 
be restored or the old company be 
given control of the situation, for 
telephone liberty and prosperity are 
too sweet and too valuable to be sur- 
rendered to any foreign corporation. 


—— 





Military Honors for an Electrical 
Man. 

The recent election of Robert 
Edwards, Jr., of Edwards & Com- 
pany, manufacturing electricians, of 
New York, to succeed Isaac Freeman 














Mason Rovertr EpwArps, JR. 


asa major in the Eighth Regiment, 
N. G., S. N. Y., adds another 
name to the list of electrical men 
who have won success in military and 
naval circles. The promotion is 
particularly noteworthy because Mr. 
Ydwards is the youngest man ever 
made a major in the State of New 
York, having just passed his twenty- 
seventh vear, 

At the time of his promotion Mr. 
Edwards was second senior captain 
of the regiment. Te joined the regi- 
ment as a private in Company B 
in October, 1890, and was promoted 
in July, 1894, second 
lieutenant in’ February, 1895, first 
lieutenant in October, 1895, and 
second senior captain in June, 1896, 
During the Spanish war, while second 


to corporal 


senior captain, because of the de- 
tached service of Major Freeman, 
Captain Edwards carried out the 
duties of a major of the regiment. 
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Major Edwards began his electrical] 
career as an employé of Edwards & 
Company in 1890; two years later he 
went to Chicago, and was with the 

| > al Se ‘ 4 
Electrical Supply Company of that 
city, afterwards the Ansovia Electric 
Company. He returned to New York 
in 1893, and for a time was associated 
with Alexander, Barney & Chapin, 
but soon after returned to Edwards 
& Company, and since that time has 
been actively engaged as manager of 
sales for the company. 

-—_e- 


Wood Seasoning by Electricity. 


In a recent issue of a European 
trade journal there is a description of 
a new process of seasoning wood and 
timber by electricity, known as the 
Nodon-Bretoneau process, which must 
be a commercial success, for it is 
claimed that the company’s shares are 
now at a premium of nearly 600 per 
cent, says E. Theophilus Liefeld, 
United States Consul at Freiburg. 
The effect of the electrical treatment 
seems to be to expel the sap and re- 
place it by insoluble matter which 
will not putrefy, and to increase the 
tenacity of the wood and its resistance 
to vertical compression. 

This is said to be the first industrial 
application of the principle of elec- 
tric osmose; viz., if the electrodes 
in an electrolytic solution are sepa- 
rated by a porous partition and a cur- 
rent passes, the volume of the liquid 
in contact with the positive pole 
diminishes, while that in contact with 
the negative pole increases. 

“he process is about as follows : 

The positive pole of a dynamo is 
connected with a lead grating, upon 
which the wood to be treated is 
placed. A solution, which is kept at 
the uniform temperature of 100 de- 
grees Fahrenheit by means of a steam- 
pipe underneath the grating, is poured 
into the vat so as to almost cover the 
log of wood treated. At a public 
demonstration, the solution used con- 
tained 10 per cent of borax. five per 
cent of resin and three-fourths of one 
per cent of carbonate of soda, the 
borax being used on account of its 
antiseptic properties and the carbo- 
nate of soda to help dissolve the 
resin. A porous tray, the bottom of 
which consists of two sheets of canvas 
with a sheet of felt between, is placed 
over the log, and a sheet of lead con- 
nected with the negative pole of the 
dynamo is placed above this. ; 

When the current is turned on, the 
solution is drawn from the bottom 
and the sap driven out, and its place 
taken by the borax and resin. The 
time required for a 10-inch log is 
about seven or eight hours, and then 
the wood is slowly dried, which takes 
in the open air in Summer several 
weeks or even months. It was stated 
that a unit of electrical energy was 
required for every six cubic feet of 
timber treated. 
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The Snoqualmie Falls Aluminum 
Transmission Line. 


This important transmission line 
which carries the power of Snoqual- 
mie Falls to the cities of Seattle and 
Tacoma, Washington, is unique in 
several particulars, among them that 
it is constructed of aluminum wire. 

At the plant at the falls there is a 
cavity 250 feet below the surface of 
the water, where the water wheels 
and electric generators are located. 
A steel pipe ten feet in diameter 
leads the water there through a 
shaft, and thence it passes into and 
through the wheels, going finally into 
a tunnel, entering the river again 
several hundred feet below the falls. 
There are four water wheels, each of 
3,000 horse-power capacity, each of 
which drives an electric generator of 
corresponding Capacity. 

The current is led up through the 
shaft, down which the water goes, on 
aluminum wires into the transforming 
house, where the pressure is raised 


to the enormous figure of 30,000 
volts. It passes from the power 


house over twelve aluminum. wires, 
equally divided between two lines of 
poles. ‘These two lines run twenty 
miles to Renton, and are there 
received at astation erected for the 
purpose, where there is a plug board, 
From Renton six wires go to Seattle, 
while the others go to Tacoma. 

Aluminum tie wires are also used, 
and soft No. 8 B. & S. gauge wire 
was found best suited to the work. 
No electrolysis at the tie joints can 
take place with aluminum ties, which 
might be troublesome with iron or 
copper. 

Line conductors are spliced with 
the McIntire joint. which consists of 
a flattened aluminum tube nine 
inches long and with walls one-six- 
teenth of an inch thick, large enough 
to snugly enclose two wires. ‘The 
whole is given three complete twists 
by special clainping tools and the joint 
is complete. 


r —~ . . 

lhe Seattle lines contain about 
67,000 pounds of wire and the 
'acoma lines 72,000. The line is 


ipproximately .26 inch in diameter 
‘or the Seattle circuits and .23 inch 
in diameter for the Tacoma circuits. 

It is carried on porcelain insulators, 
which are four and a half inches high 
ind six and a half inches in diameter, 
weighing four pounds each. Paraftined 
lbeust pins are used, supporting the 
west part of the insulator four 
inches above the cross-arm. Two 
tireuits are run on each pole line, 
mne on each side, with a triangular 
pacing of 30 inches between wires. 
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Four wires on the lower cross-arm 
are spaced on either side, 25 inches 
and 75 inches from the center of the 
pole. ‘T'wenty-five and a half inches 
above on another cross-arm are two 
wires 40 inches on either side of the 
pole. 

The cross-arms are fourand a half by 
six inches; the poles are mostly 36 or 
40 feet long, with 8-inch or 9-inch 
tops. In order to carry the wires at 
a uniform grade over the broken 
ground Jonger and shorter poles were 
often necessary. In some places they 
were 70 feet long. The whole line is 


A Compact Generating Set. 

In most cases generating sets are 
provided with outboard bearings for 
the armature shafts. In the type 
herewith illustrated, this extra bear- 
ing is done away with, and the arma- 
ture is overhung upon the end of the 
engine shaft. 

In order to secure compactness, the 
generator is of the 8-pole type, the 
field ring being of wrought iron, cast 
steel or cast iron, according to the 
size of the machine. 

The pole-pieces of wrought iron are 
provided with cast-iron shoes of such 





A Compact GENERATING SET. 


built in the most substantial manner. 
Poles are braced whenever necessary, 
and on all curves. turns and crossings 
double cross-arms are used. 


—-_>- — 


Telephone Mouthpieces. 
To THE Epiror or EvLectricaL REVIEW: 

Will you kindly advise me if it is a 
fact that any northern or eastern city 
requires the mouthpiece of a tele- 
phone to be cleaned or disinfected 
daily or at stated times ? 

Is there any means of disinfecting 
them either by light or heat that has 
been patented or used with success ? 

J. W. MAXWELL. 
House of Representatives, 
Austin, Texas, September, 13, 1899. 
a 
General Electric Company to En- 
large Its Lynn Plant. 

The General Electric Company has 
purchased 15 acres of land adjoining 
its present plant at Lynn, Mass. 
New buildings will be erected, and 
the total acreage of the enlarged plant 
will be about 40 acres. 


render the 
machine capable of extreme variation 
of load without sparking at brushes, 
or without shifting the adjustment. 

The field coils are wound in such a 
manner as to present the greatest 
amount of radiating surface, and the 
armature is built up of laminated steel 
disks, mounted on a cast-iron spider, 
having a hub projection for the recep- 
tion of the commutator. The com- 
mutator is of large diameter, and con- 
sists of pure rolled or drop-forged 
segments, supported by a cast-iron 
spider, and thoroughly insulated with 
mica and micanite. 

The design of this machine is such 
that a very small amount of energy 
is dissipated at the brushes. The 
spider construction allows perfect 
ventilation on all sides, and conse- 
quently a cool commutator, 

Reaction brushes of fiber graphite 
are used. No shifting of brushes is 
required from no load to full load, and 


size and shape as_ to 
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sparkless operation is maintained. 
The engine frame is in a single piece, 
is very compact, and all wearing parts 
ure arranged for adjustment. The 
engine cylinder is lagged, reliable oil 
devices are provided for all bearings, 
and a delicate regulator, by its opera- 
tion, maintains a practically constant 
speed. 

The valve of the engine is of the 
piston type, and therefore practically 
balanced. The crank disks are 
counterbalanced, and high speed is 
made possible. The governor wheel 
and the armature serve to assist mate- 
rially in resisting any sudden varia- 
tion of speed. 

This set is one of a line of generat- 
ing sets, designed and built by the 
B. F. Sturtevant Company, of Bos- 
ton, Mass. 
four by four engine, with an output 
of 3,000 watts, combined 
weight with the generator of 1,100 
The largest size is a seven 
by seven engine, with an output of 
i0,000 watts, and a combined weight 
of 2,700 pounds. These engines are 
designed to operate at 90 pounds 
pressure. A line of is also 
made suitable for operation at very 
low pressures. It is evident that 
this construction makes possible a 
minimum weight for a given output. 


The smallest sets have a 
and a 


pounds. 


sizes 


‘ ane : 
The Franklin Institute. 

In connection with the seventy- 

tifth anniversary of the Franklin 


Institute, of Philadelphia, the follow- 
ing announcement is made: 

The celebration of the seventy-fifth 
anniversary of the Institute should 
properly have taken place on Febru- 
ary 5, 1899. In view, however, of 
the circumstance that the Institute 
would probably participate in con- 
ducting the National Export Expo 
sition in the Autumn, it was decided 
by the board of managers to postpone 
the event and arrange to have the 
celebration take place during the ex- 
hibition, as part of the numerous 
public functions to be held in con- 
nection therewith. 

In accordance with this decision it 
has been arranged to hold in the 
auditorium of the exposition, during 
the week beginning Monday, October 
2, and ending Saturday, October 7, a 
series of special anniversary meetings 
under the direction of the several 
sections of the Institute, to follow one 
another on successive evenings, and 
to be coneluded by a special meeting 
of the Institute. At these meetings 
it has been arranged that addresses 
appropriate to the occasion shall be 
delivered by distinguished invited 
guests and members of the Institute. 
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New Telephone and Telegraph 
Companies. 


Orrumwa, Lowa—A telephone line 
is being built between this place and 
Hedrick. 

Trinity, TEx.—The Southeast 
‘Texas ‘Telephone Company are build- 
ing from this place to Corrigan. The 
system will be extended via Rock- 
land, to Beaumont, and also from 
Lufkin, via Cleveland, to Conroe, 
where connection will be made with 
the Southwestern Telegraph and Tele- 
phone system. The incorporators are 
John H. Travlor and J. T. Elliott, of 
Dallas, and James Il. Allen, of St. 
Louis. 

MILLVILLE, N. J.—The Millville 
Telephone Company has been pur- 
chased by «a syndicate, headed by 
Harry Mickle, of Salem. The lines 
will be connected with Cape May, 
Cumberland and Atlantic. 

Massena, N. Y¥.—The Northern 
New York Telephone company, whose 
plant is located in Clinton and Frank- 
lin counties, propose to extend their 


lines west to Potsdam and Ogdens- 
burg, connecting with the central 


New York telephone system, which 
will mean long-distance connections 
with New York, Chicago and inter- 
mediate points. 

FarMVILLE, VA.—The Farmville 
Telephone Company has been incor- 
porated ; capital, $5,000. Incorporat- 
ors, W. E. Anderson, S. P. Vander- 
slice, W. P. Venaba, E. L. Morris, 
J. R. Martin, all of Farmville. 

Keyser, W. Va.—The Union Tel- 
ephone Exchange has been incorpo- 
rated to operate telephone lines ; cap- 
ital, $50,000. Ineorporators, C. W. 
Siever, ‘IT’. B. Frye, G. 8S. Frederick, 
J.-S. Taylor, all of Keyser. 

Harrispure, Pa.—The Scranton 
& Stroudsburg ‘Telephone Company 
has received a charter; capital, $L«,- 
000. The directors are Thomas M. 
Lynch, Tobyhanna: Elwood D. Dun- 
ning, South Sterling ; O. LE. Vaugh, 
Mostow: W. J. Martin, Seranton ; 
U. G. Shoemaker, Elmhurst. 

SouTHINGTON, Cr.—The Southern 
New England Telephone Company is 
staking out a telephone Jine from 
Waterbury to Meriden, over the old 
Meriden-Waterbury turnpike. 

TRENTON, N.J.— A local telephone 
company is being organized in this 
county, the stock to be held by citi- 
zens of the county. The new com- 
pany proposes, in addition to giving 
the public cheaper telephone rents, 
to estabiish toll-lines over the entire 
county, and each subscriber will be 
allowed to use the toll-lines anywhere 
within the county, free. Several 
prominent men of Humboldt are in- 
terested in the company, and an ef- 
fort is being made to secure the amount 
of stock desired, 

FAIRBURY, N&EB.—The 
Telephone Company has been in- 
corporated, Capital, 85,000 Tncorpo- 
rators: C. B. Sutton, J. Heasty, 


Fairbury 
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A. Lindell, E. C. Hansen, L. W. 
Goodrich, all of Fairbury. 

ALLENTOWN, Pa.—The Lehigh 
Telephone Company has been incor- 
porated. Capital, $20,000. Incorpo- 
rators: T. Dougherty. F. EK. Lewis, 
L. L. Roney, J. Taylor, F. LH. Hersh, 
aul of Allentown. 

Easton, Pa.—The Tuscarora Tele- 
phone Company has been incorpo- 


rated. Capital, $50,000, — Incorpo- 
rators: A. G. Scholl, of Mifflintown ; 


J. G. Thompson, of Mexico; I. N. 
Grubb, of 'Thompsontown; J. C.’ 
Moorhead, of Port Royal; E. A. 
Gramm, of Ritchfield. 

JEWELL City, Kas.—The Jewell 
County Telephone Company has been 
incorporated. Capital, $6,000. 

LAFAYETTE, TENN.—A new tele- 
phone line is being put up between 
here and Willette. An exchange will 
be established at this place. | 


GONZALES, TEx.-——The Gonzales 
Telephone Company is extending 


its line to Hamon, Hochheim and 
Yoakum. 

Unton City, Inp.—The Union 
City Telephone Company has been 
incorporated, with a capital stock of 
$20,000; the directors are John P. 
Rorick, A. J. Venier, M. H. Menden- 
hall, O. E. Green, John A. Shoekney, 
George W. Patchell, L OC. Huesman 
and Theodore Shockuey. 


RitzviLLE, Wasn.-—-The Inland 
Telephone Company, which recently 
extended its line to Ritzville, has 40 
subscribers on the local exchange. 
There is a movement on foot to have 
the company extend its line to several 
parts of the county. The ranchers 
seem to take an active interest in the 
action, and there is little doubt but 
what the line will soon be extended to 
several of the thickly populated settle- 
ments of the county. 


MILLERSBURG, Pa.—The Susque- 
hanna Telephone Company is building 
a line from this place to Rife. 

Weston, OrE.—A_ telephone ex- 
change is to be established here. 


CoLuMBUs, Onto — The Miami 
Telephone Company has been incor- 
porated, with a capital stock of $L0,- 
000; incorporators, Peter Schwab, 
Will Christy, MJ. Mandelbaum, F. 
J.J. Sloat and W. C. Shepherd. 


New Electric Railways. 
CoLumBus, Ou10—Tlie Scioto Val- 
ley Traction Company has been incor- 
porated to build and operate an 
electric railway. Capital, $100,000. 
Incorporators, W. F. Burdell, A. 
Renick, T. K. Wilson, E. K. Stewart, 

W. J. Weaver, all of Columbus. 
ANNAPOLIS, Mb.—The Annapolis 
City Council has granted a perpetual 
franchise to the Potomac Severn 
Klectric Railway Company to con- 
struct an electric road in Annapolis. 
RomubLus. Mircon.—The Romulus 
Township Board has granted a fran- 
chise to Joseph Waltz. Geo. Stell- 
wagen, John Simeoek and F. L. 
Kdwards for an electric street  rail- 


way from the east town line to this 
village, thence south toward Monroe ; 
also for a line from here to Wayne. 


Boston, Mass.—The Boston & 
Worcester Railway Company has re- 
cently been organized, and will operate 
a road from Boston to Worcester. It 


will connect with the Boston Ele- 
vated Railway in Brookline. Capital, 
$750,000. 


WaUvuKEGAN, ILL.—A short electric 
railroad is projected to connect the 
Chicago, Milwaukee & St. Paul line 
with Fort Sheridan. It is to run 
from Roundout east to Highwood. 


GosHEN., Inp. — The Goshen & 
Indiana Traction Company has been 
incorporated to construct and operate 
electric railway; capital, $200,000; 
incorporators, J. F. Sherman, S. A. 
Wood, W. E. Hatch, M. R. Griswold, 
F. S. Roby. 

Exeter, N. H. — The Exeter, 
Hampton & Amesbury Street Railway 
Company has arranged for the con- 
struction next Spring of an extension 
of its Amesbury line to Haverhill. 

PHILADELPHIA, PA. — A charter 
has been granted to the Sharon & 
Wheatland Street Railway Company, 
with a capitalization of $50,000. The 
incorporators of the new company are 
James S. Fruit, William L. Wallis, 
James P. Whitla, Daniel Williams, 
H. P. Forker and F. W. Koehler. 


Mount VERNON, N. Y. — The 
Union Railway Company, through its 
engineer, John F. Fairchild, has ap- 
plied for a franchise through the 
village of Bronxville. The route 
asked for begins at the city line of 
Mount Vernon and passes through 
Pondfield road to Midland avenue, and 
thence to the village line. 


I[ARRISBURG, PA.—A charter has 
been issued by the State Department 
to the Millersburg Railroad Company, 
to build a two-mile line in Jefferson 
County. The capital stock is $20,- 
000. EF. S. Lewis, of Philadelphia, 
is president. 


Boston, Mass.—The Houghton 
County Street Railway Company has 
heen incorporated, with eastern capital, 
in Michigan. and financed by Stone & 
Webster, of this city. The capital 
stock will be $500,000, and the road 
will be about 20 miles in length, run- 
ning through Hancock and the Quincy, 
Franklinand Arcadian mine locations. 


New Incorporations. 


Atma, Micu.—The Michigan In- 
eandescent Lighting Company has 
been incorporated, with a capital 
stock of $5,000. 


Cuicaco, Int.— The Carbondale 
Lighting Company has been incorpo- 
rated ; capital stock, $15,000 ; incor- 
porators, James R. Hastings, D. I. 
Sicklesteel and E. Hermes. 


Ore. — The Pacific 
Telephone and Development Com- 
pany has been incorporated. Incor- 
porators, Edward S. Adams, R. A. 
Wilson and Reginald W. Thompson. 
Capital, $25,000. 


PORTLAND, 
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Detroit, Micu.—The Wohlgemuth 
Automatic Telephone Holder Com. 
pany has been organized with $10,009 
paid-in capital, by Moses and Martha 
Wohlgemuth and Benjamin Jacob. 
son. 

KNOXVILLE, TENN. —The East 
Tennessee Electrical Surgical Sani. 
tarium has been incorporated. Cup. 
ital, $2,000. Incorporators, E. s, 
Rogers, J. M. Black. J. E. Ritch, W, 
Weaver, J. W. Saylor, all of Knog. 
ville. 

Houston, TEx.— The Navasoty 
Telephone and Construction (Com. 
pany has been incorporated ; capital 
stock, $10,000. 


New York, N. Y.—The McDon. 
gall Storage Battery Company, New 
York city, has been incorporated: 
capital, $1,000,000. —Incorporators, 
M. EK. Waldstein, of South Orange, 
N. J.; J. D. Elwell, E. Conway, 
L. G. Roch, R. H. MeGrath, Jr., of 
New York city. 

BAKER City, OrE.—The North- 
western Electrical Company has been 
incorporated with a capital stock of 
$60,000. Incorporators, J. KE. Wood, 
E. C. Weissmiller and Fred N. Fisher. 


Increase of Capital. 


Concorp, N. H.—The Contoocook 
Electric Light Company has increased 
its capital stock from $20,000 to 
$30,000. 


Sites nic Alaa 
BUSINESS NOTES. 

The New Excelsior Dry Battery 
Company has recently removed from 
Mt. Vernon, N. Y., to 663 Hudson 
street, New York city. The com- 
pany, at this location, has a large and 
commodious factory and _ increased 
manufacturing facilities for the pro- 
duction of the ‘‘New Excelsior” 
galvanic and dry batteries. 

The B. F. Sturtevant Company, 
Boston, Mass., states to the ELgv- 
TRICAL Review that its factory is 
operating to its fullest capacity for 
the production of standard types of 
motors and generating sets for direct- 
current applications, and that orders 
are in hand sufficient to keep its 
facilities active for months to come. 


Pass & Seymour, of Syracuse, 
N. Y., have opened an office in Bos- 
ton, at 200 Summer street. the New 
England Building, where it is their 
intention to carry a full stock of 
goods. his oftice is in charge ol 
Mr. A. B. Field, who has a wide 
acquaintance among the electrical 
fraternity in New England, and he 
will be glad to weleome his friends at 
his new office. 

The American Woven - Wire 
Brush Company, Peabody, Mass , 
are just introducing to the electrical 
tield a series of different sized dynamo 
brushes, which are claimed to have 
many advantages both from the point 
of economy and successful operation. 
This company also states that it 18 
prepared to make special brushes of 
any description at short notice. 
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The General Electric 
Company’s 
RUBBER-COVERED CABLE 


marks the highest grade of manufacture for all electrical instal- 


lations requiring special precautions against break-down. ........ 


Main Office: Schenectady, N. Y. 
BRANCH OFFICES: 


Boston, Mass., 180 Summer Street. Atlanta, Ga., Equitable Building. St. Louis, Mo., Wainwright Building. 

New York, N. Y., 44 Broad Street. New Orleans, La., 423 Baronne Street. Dallas, Texas, Scollard Building. 

Syracuse, N. Y.. Sedgwick, Andrews & Kennedy Building. Cincinnati, Ohio, 420 West Fourth Street. Helena, Mont., Electric Building. 

Buffalo, N. Y., Ellicott Square Building. Columbus, Ohio, 14 North High Street. Minneapolis, Minn., Phoenix Building. 
Philadelphia, Pa., 509 Arch Street. Nashville, Tenn., 308 North Summer Street. Denver, Colo., Kittredge Building. 
Baltimore, Md., 227 E. German Street. Chicago, Ill., Monadnock Building. San Francisco, Cal., Claus Speckels Building. 
Pittsburgh, Pa., 502 Tradesmen’s Bank Building. Detroit, Mich., 704 Chamber of Commerce Building. Portland, Ore., Worcester Building. 


For all business outside the United States and Canada: Foreign Department, Schenectady, N. Y., and 44 Broad Street, N. Y. 
For Canada, address Canadian General Electric Company, Limited, Toronto, Ontario. 
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SAVE YOUR GOMMUTATOR 


By Using the “GALVANIC COMMUTATOR BRUSH.” 


A new but well-tried Metal Brush with surprising qualities. Composed of reguiar alternating and very thin layers of Carbon and Copper, 
which by an electrical process are rendered in absolute chemical affinity. The layers are so arranged that a layer of metal and a layer of 
carbon are so closely united as to form one flexible sheet. 


ITs ADVANTAGES: 


Never injures the Commutator, but keeps it highly polished. Is ag Pata so that no patent commutator compound 
is required. 


Requires little pressure and prevents sparking. 11] Capacity greater than that of a copper brush of same size. 
Slight wear and tear on brush. III! Requires no more attention than a carbon brush. 


REPRESENTATIVE SUPPLY HOUSES AS ACENTS WANTED. 
FOR SAMPLES AND FURTHER INFORMATION, ADDRESS 


GAIZEIAVANIC METAL PAPER CO., 


2QW25 Broadway, New York. 
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Telephome, 2364 sprine. 
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H. N. FENNER, President. J. F. BLAUVELT, Agent. RUSSELL W. KNICHT, Treasurer. 


NEW ENGLAND BUTT COMPANY, 


MANUFACTURERS OF 


MACHINERY FOR INSULATING ELECTRICAL WIRES. 


Braiding, Taping, Winding, Twinning, Cabling, Stranding, Polishing and Measuring Machines. Cable Covering Braiders. 








FINE CASTINGS A SPWPECIALYTY. 


304 PEARL STREET, - - - - PROVIDENCE, R. I., U.S. A. 
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ipstialy reported for this journal by E. 8. 

Duvall, so! Later o oi patents, Loan and Trust Build- 

ing, Washington, D.C. Copies of any patent may 
be secured for 10 cents each.) 








ISSUED SEPTEMBER 19, 1899. 

633,146 Combined generator and ringer 
for telephones; J. G. Nelen, Cleveland, 
Ohio—Comprises a signal-current generator 
provided with one or more field magnets, a 
supporting-frame adjustably secured to one 
of said magnets, a ringer mechanism, the 
field-magnets of which are arranged within 
the supporting-bracket, and connections 
between the ringer magnets and the legs of 
one of the generator-mag: ets. 

633,164 E lectrotherapeutic H. 
Stranger, Ulm, Germany. 

633.165 Device for feeding current to 
electrically-driven cars; C. F. P. Stende- 
bach, Leipsic, Germany. 

633.166 Electric railway; C. F. P. 
Stendebach, Ulm, Germany. 

633,167 Automatic igniting device; C. F. 
P. Stendebach, Ulm, Germany. . 

633,168 Switching device for gas-gener- 
ators; HH. Strache, Vienna, Austria-Hun- 
ary, 

633, 172 Rheostat; C. Wirt, Philadelphia, 
Pa.—An electrical resistance comprising a 
continuous and integral length of conductor 
wound or folded in a plurality of elongated 
sections, placed side by side in contact | with 
independent beat radi: uting devi ices.engaging 
the long side of the respective sections. 

633,173 Insulator; F. H. W ithycombe, 
Montreal, Canada—An insulator the entire 
outer or exposed surface of which is in the 
form of a protective cushion or guard made 
up of small and casily broken horizontal 
ridges and having water channels. 

633,174-145-176 Insulator ; F. H. Wythe- 
combe, Montreal, Canada. 

633,182 Adjustable crosser for clectric 
wires ; J. E. Blakesley. Chicago—An upper 
arm having its central portion insulated, 
with a metallic portion secured on said in- 
sulated part, a lower arm pivotally secured 
between the insulated part of the upper 
arm and said metallic portion. 

633,214 Machine for electrically welding 
wire fabrics ; J. C. Perry, Clinton, Mass.— 
Comprises a welding device and’ continu- 
ously rotating means for feeding a strand- 
wire to said welding device. 

684,223 Electromedical apparatus; W. 
B. Sutton, Toronto, Canada. 

633,246 Device for lighting lamps by 
clectricity ; 5. M. Meyer, New York. 

633,249 Method of forming electrodes 
for secondary batteries. H. Rathier, Paris, 
France. 

633,272 Process of manufacturing chlo- 
rates by electrolysis ; T. Parker, Tettenhall, 
England. 

633,275 Means for electric ignition for 
vapor engines; C. C. Riotte, New York, 


bath ; 


aN. . 

633,350 Burner for incandescent lamps ; 
O. M. Throwless, Newark, N.J.—A burner 
for incandescent or glow lamps. composed 
of an internal basic filament or strip covered 
witha layer of non-conducting material 
and a light-giving surface deposited thereon. 

633,403 Telephone exchange switchboard 
signaling apparatus ; T. C. Wales, New- 





ton, Mass.—Two telephone substation cir- 
cuits, united by switch apparatus at a cen- 
tral station for through communication, a 


| 
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W&ANTED—SEVERAL BRIGHT AND HONEST 
persons to represent us as Managers in this 


| and close by counties. Salary $900 a year and ex- 


i 


switch at the substations of said circuits } 


controlling the electrical conditions thereof, 
a supervisory signal at the central station 
associated with the said through circuit, 
and two relays, one for each component 
circuit, both controlling the said supervisory 
signal, and responsive each to the action of 
the switch at the substation of its respective 
component circuit. 

633,471 Weight and pressure indicator ; 
E. McGarvey, Bellefonte, Pa.—Comprises a 
vibrating strip or ribbon having connec- 
tion with a weight or pressure device, an 
electric circuit, an indicating circuit and an 
interrupter in the electric circuit, whereby 
the undulating current will vibrate the rib- 
bon or strip, and whereby such vibrations 
will be repeated at the indicating device. 


NOTICE IS HEREBY given that the Annual 
Meeting of Stockho'ders of ths Electrical Raview 
Publishing Cow pany. for the election of a Buard of 
Directors for the ensuing year and the transaction 
of such other business as may properly come before 
the meeting, will be held at the offices of t e com- 
pany. No 41 Park Row, in the city of New York, on 
the 14th day of October, 1899. The polls will be 
opened at three o’clock and closed at four o'clock 
P 


M. 
Dated September 25, 1899. 
STEPHEN L. Coues, Secretary. 





$5 VOLT 
AMMETER 
FOR 
STUDENTS’ 
USE. 
Gare Bearing 
d Aluminum 
Case.) 


Adapted to pri- 
mary and storage 
battery work. 

List of schools 

it mailed 


described in a cir- 
cular just issued. 


L. E. KNOTT APPARATUS CO., 
16 Ashburton Place, - BOSTON, MASS. 





H-P Enamel- 
insulated 
Bridle Rings. 

These Insulators are 

made of best quality 
drop forged iron and 
ee enameled. 

They are designed for 
ng groups of 
lated Wires to and 

the walls of 

ings and distrib- 

uting them to _ sub- 
scribers’ offices. 

New Wires can be 

readily inserted and 
old Wires removed 
from these Insulators 
without injury. Being 
strongly made, they 
will last indefinitely. 
They can screwed 
into the most difficu't 
places with the hand. 
and when desired can 
be unscrewed and used 
a ain for other work. 
The cut is approx- 
imately half size. 
JAMES S. BARRON & CO., 
Manufacturers of and Wholesale Dealers in 
GENERAL ELECTRICAL SUPPLIES, 
24-30 Hudson Street, - NEW YORK. 


Construction and Repair 
of Commutators. 


A reference book for machinists and others who 
have to do with el- ctric dynamos and motors. 
By L. C. SHARP. 

Price 50 CENTs. 


Appress L. C. SHarp, Omana, NEB. 


PAT. APPL'D FOR} 








LAMPS UNIFORM IN CANDLE POWER. 


UNIFORM IN 


WATTS PER CANDLE. 


PRICES RIGHT. PROMPT SHIPMENTS. 





LAMP COMPANY, PITTSFIELD, MASS. 





penses. Straight, bona-fide, no more, Lge emcng & 
Position permanent. Our Teter ences, any bank in 
any town. It is mainly office work conducted at 
home. Reference. Enclose self-addressed stamped 
envelupe. THE Duminion Company, Dept. 3, Chicago. 





[oter Starting Rheostats 
Motor Regulating Rheostats _., 
Dynamo Field Rheostats 
Theater Dimmers, Special Rheostats 


fron Clad Resistance Co. {WEST PELD, Md. 

















The New System 
OF EDUCATION 
Steam 
Engineering 


Mechanical, ype ctrie: 
Civiland Mining Er ioe 
ing; Architecture Draw- 
ing; Sarveying ; O ; Che: istry; 
Shorthan 00) eping 
and English —. es 
TAUCHT BY MAIL, 
Students qualiecd 
pass examina lene 
we have helped Vponceady to better p 
and salaries. Send for free circulars, . 
the subject in which you are interes’ 4, 
THE INTERNATIONAL CORRESPONDENCE §) 100L8, 
Box 1008, Scranton, Pa. 

















Education 


is that which helps to 
INCREASE YOUR SALARY. 
AMERICAN SCHOOL 


CORRESPONDENCE 
ee | by | the Com- 





setts) is nied by 
technical EXPERTS of world-wide reputation 
and devoted exclusively to 

Electrical 


ENGINEERING } Mechanical 


WRITE TO-DAY for our “Handbook B” 
and Special Rate for September Enrolments. 


American School of Correspondence 
BOSTON, MASS., U. S. A. 


Steam 
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Taught by fail, 
ELECTRICAL ENGI: =ERING 
X-Rays, 


Telephony, Telegrapi 
ZERING, 


MECHANICAL ENGI: 
atics, 


Elementary Mathe 


MECHANIGAL DRAW NG, Ete 


This Institute endorse 


ci O by every 
prominent electrical 


engineer, 
The Electrical Engincer [nstitute 
of Correspondence Ins‘: uction, 


N, 120-122 Lincrry 8r., 
NEW YORK, N. 


J esasider tie mining oa Sencar ae | > , ite, ime 
Conazdted by Mysore CW Rife ond Marton | State =. 
“15 be of apFET Valucts those whe done an | 


ject you 
EQUMical tducation 
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Deer. 
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OLES : 


, CROSS-ARMS , 


BRACKETS, PINS 


PROMPT SHIPMENT DIRECT FROM MILLS 
SAVE BROKERAGES AND SEND US YOUR 


INQUIRIES 


ECCLESTON LUMBER Cb. 


29 BROADWAY, NEW YORK 





KEYSTONE ELECTRIC CO. 


High-Crade Dynamos and Motors. 
B. N. SPERRY, Agent Central New York, 
‘» SYRACUSE, N. Y. 
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SUGGESSFUL 
ELEGTRIGIANS 
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PHONY, TELEGRAP 





SCHOOL IN THE WORLD. 
CORRESPONDENCE. 

Write for illustrated circular 
letters from students all over the world. 
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with which are incorporated Th 
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electrical education at me. during 
that you will not notice the outlay. 


ELECTRICAL ENGINEERING, 


ELECTRICAL STATION ENGINEERING, ELECTRIC RAILWAYS, ELECTRIC LIGHT! "6, 
TELEP HY, ELECTRO-PLATING, MECHANICAL DRAWING 
DYNAMO-ELECTRIC MACHINE DESIGN. BEST TEXT-BOOKS FREE 

THE BEST, MOST THOROUGH AND PRACTICAL COURSES OF ANY CORRESPONDE® CE 
SEVEN YEARS OF EXPERIENCE IN TEACHING 8Y 


B, semeple pages of text-books, drawing plate and book!«: of 


THE UNITED CORRESPONDENCE SCHOOLS, ** *%27 FuraH AVE: © 


@ Correspondence wal. of cones and he 
itute for } Home Study of Engineering. 
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A. HOUDLETTE: & &, 
138 Milk Stveet, 


REOSOTED WOOD CONDUITS 


FOR UNDERGROUND WIRES. 20 nor carner moisture. 


WILL LAST FOREVER. 
BASILY ACCESSIBLE, 


THE MICHIGAN PIPE CO., 


208 N. Madison @t., BAY CITY, MICH. 


NOT SCRATCH CABLES, 


A National Rider never changes his 
mount.—National Cycle Mfg. 
Co., Bay City, Mic 








